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Editorial Notes. 


THE discovery of high-frequency penetrating rays of 
cosmic origin by Dr. R. A. Millikan is going to lead to 
some startling new theories about what is going on in 
space. The facts in themselves are perhaps not 
sensational, but even the most hardened physicist 
must admit that they open up a wonderful vista of 
speculation. As long ago as 1903 it was noticed 
by British physicists that the electric charge on an 
airtight lead-shrouded electroscope leaked away. The 
leakage was ascribed to the effect of some penetrating 
radiation in the atmosphere due to radioactive material 
in the earth. German physicists in IgIo took an 
electroscope up in a balloon and found that, contrary 
to the theory of the times, the leakage effect was not 
due to earth effects, which should stop at a height 
of a few hundred feet, but was just as remarkable 
at a height of twelve thousand feet. Subsequent 
measurements by the Germans showed that at a 
height of several miles above earth surface the effect, 
in place of lessening, was very much more marked. 
The war then made a breach in the continuity of 
experiment. In 1922 Dr. Millikan, experimenting 
with sounding balloons reaching a height of nearly 
ten miles, proved that the unknown radiation was far 
greater at high altitudes, although the German estimate 
of increase was found to be exaggerated. The origin 
of the radiation was still uncertain, but as the effect of 
atmosphere was proven it was decided that their 
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penetration should be tested on the top of Pike's 
Peak in 1923. The results showed a difference between 
the effects observed at sea-level at Pasadena and those 
on the Peak, but it was found that the radiation on 
the Peak was a soft gamma type ray of no particularly 
great penetration. This was attributed to local 
radioactive pollution, but it appeared that this softer 
form of radiation also was affected by altitude. 


* *k * * * 


The search was now renewed on fresh lines. In 
order to avoid local contamination a site had to be 
found at a great altitude where the lakes were formed 
from melted snow, not from water which had _per- 
colated through rock and acquired radioactive pro- 
perties. Muir Lake, 11,800 feet high, was chosen, 
and a series of experiments were made with submerged 
recording electroscopes. The results definitely proved 
the existence of a new kind of radiation of extremely 
high penetrative power able to pass through the 
atmosphere and then through forty-five feet of water. 
The total penetration of these rays is estimated at 
the equivalent of sixty-eight feet of water or six feet of 
lead. This was an astonishing discovery, for the 
most penetrating radiation at our command—the 
hard X-ray—is stopped by half an inch of lead. The 
higher the frequency the shorter the wave-length 
and the greater the penetration. The shortest of 
these newly-discovered radiations must therefore 
have a wave-length of one ten-millionth of that of 
ordinary light. The band of this cosmic broadcast 
has to be given in Angstrom units, and runs from 
0.00067 Angstroms to 0.0004 Angstroms. That the 
radiation shoots through space in all directions was 
proved by the fact that no change could be detected 
in its intensity during observations taken at all hours 
of the day and night. The results obtained at Muir 
Lake were checked by further observations at Arrow- 
head Lake, which is three hundred miles away and 
seven thousand feet lower. Making allowances for 
the difference of level the observations checked up 
with those taken at Muir Lake, 








IN 


That is the record of the facts as they are known 


to-day. The rays exist. They form a _ band of 
radiation far beyond all known frequencies, and they 


come from space to the earth with equal intensity at 


all hours of the day and night and with equal intensity 


from all directions. What are they ° 


Professor Millikan in his speech at the National 
Academy of Science, Wisconsin, indicated the general 
inference which could be drawn trom the new discovery. 
The energy of the change of hydrogen into helium is 
known. If the frequency of this nuclear change is 
calculated it is found to correspond very closely with the 
observed frequency of the newly-discovered rays. The 
formula of calculation is not quite as perfect as it 
might be, but it is fairly sound and answers well in known 
fields. An additional fact is also important. The 
first observations at Pike's Peak were thought to be 
invalidated by local effects. It now seems clear that 
the penetrating cosmic rays, obeying a familiar law, 
are partially transformed into scattered rays of less 
penetration or greater softness when they hit a target. 
The soft rays noted during the Pike’s Peak experiments 
correspond with what would be expected from the 
breakdown of the high-frequency rays. The fact 
that they were of greater intensity at the Peak than 
at sea-level is accounted for by the fact that these 
radiations are more pronounced at high altitudes. 


This is the very point which began the long series of 
Investigations. The new discovery leads us to the 
conclusion that space is filled with this new kind 
of radiation shooting in all directions with the speed of 
light. The type of the new radiation corresponds 
to that which we would associate with the change of 
hydrogen into helium or the capture of a single electron 
by a positive nucleus. Still, where is all this energy 
coming from: The balance of probability suggests 
that the radiations are the result of nuclear changes 
occurring in the remote distances of space, in spiral 
nebulae, in widely scattered sources beyond human 
observation. An alternative hypothesis, but one not 
so favourably received by Professor Millikan, is that 
the new radiation is generated in the higher layers of 
the atmosphere by electrons moving at the speed 
of light through space in all directions. The source of 
the new rays must still be a matter for debate, but 
in the meantime we have been given a new field of 
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exploration. The whole range of known radiations had 
been nicely charted and the gaps between wireless waves, 
the infra red, the visible spectrum, the ultra violet, 
and the gamma rays beyond the X-rays had all been 
joined up. The new extension represents a ray about 
one fiftieth timesas short as the shortest known gamma 
ray. The gap between the two remains to be filled. 


We are publishing in this number a further account 
of the digging at Creswell Caves. There is a peculiar 
interest attached to this particular excavation, and 
the publication in Discovery has brought us letters 
from interested readers in all quarters of the globe. 
The odd thing about it is that although no very 
sensational finds- in the lay rather than the archaeo- 
logical sense have been made, the cave has furnished 
an astonishingly interesting story. It is essentially a 
“human interest story ’’ of successive thousands of 
years ago —-the record of our own ancestors in our 
own land. 
whether modern man could at a pinch adapt himself 
to similar conditions. At first sight it would seem to 
be impossible, and a diet of imperfectly cooked reindeer 
meat entirely contrary to the best tables of diet. 
Yet [ am not so sure, for reading about the life of the 
Eskimos to-day one gets a picture of an existence 
not very far removed from that of our early cave- 
dwellers. White men have time and again adapted 
themselves to Eskimo life and survived. They cannot 
equal the Eskimos as hunters or as makers of primitive 
weapons, but these are faults of early training and 
half-breeds bred in the country acquire equal skill. 
The thousands and thousands of years of hunting 
ancestry seem to come to the surface, and our system 
adapts itself fairly happily to the diet conditions of 
the past betore we took to vegetable food. The 


It is an interesting problem to consider 


hunting instinct is still with us even in people who 
would vigorously repudiate any interest in sport. 
[It is, | am assured by a psychologist, the hunting 
instinct which accounts for the public avidity for 
detective stories. It is rather probable that for once 
he is right. He has built a picture for me, for now 
I shall always see the double image of the prosperous 
looking stranger in the corner seat of a railway carriage 
reading a shocker in security—and back of him his 
ancestor getting an equal thrill out of tackling a 
mammoth with a bone-headed lance—but without 
equal security. It is a matter of personal preference, 
but one man is obviously better than the other. 


* * * * * 
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Black-headed Gulls in London. 
By A. H, Hall, C.B.E., M.LCE. 
Photographs by the Author, 


Life in London is teaching the gulls new tricks. 
London wood-pigeons. 


THE annual winter migration of black-headed gulls 
to the Thames and open waters of London is of 
comparatively recent occurrence, and is believed to 
have started in the exceptional winter of 1594-1895. 
For some years they were regarded as a novelty, 
and many visitors to London used to frequent the 
Thames bridges and feed the birds on sprats, which 
were obtainable from hawkers in the vicinity. 

Since then their 
numbers have enor- 
mously increased, 
and they are to be 
found in profusionon 
all the open sheets of 
water in the parks, 
and have extended 
their range far up 
the Thames. They 
have also prolonged 
the period of their 
visits, and, whereas 
before the war it was 
early winter before 
they arrived, num- 
bers were to be seen 
this year in St. 


‘ = —" 
James's Park in THE ARRIVAL AT 


August, while it is 
late in April, or early in May, before the last 
stragglers leave for the breeding grounds. In fact, 
so congenial do they evidently find town life, with 
the profusion of easily obtained food, that it is quite 
possible that, if permitted, they may nest in some of 
the parks. If they do, it will be to the detriment of the 
permanent waterfowl, as they are terrible robbers 
of the eggs and young of other birds, while during the 
winter they are so alert and quick that the ducks 
and geese obtain a very small proportion of the food 
provided by the visitors. | 
Diffidence. 
Some of their habits are interesting and some of 


them are puzzling. When first the gulls arrive they 
are shy, and do not readily take the scraps offered to 





In a few more generations they may become as lame as the 
They are one of the most interesting subjects for the photography of bird flight, and 
these notes on camera technique will be found useful. 


them, and, when their timidity has been overcome, 
they exhibit none of the dexterity at catching the 
food which, later in the season, is one of the chief 
reasons for their popularity. 


Variable Appetite. 


Except that they are noticeably tamer when it is 
really cold, their eagerness for food is erratic. On 
some days they 
seem to be little 
interested, while on 
others they are 
absolutely ravenous, 
and this is_ not 
always to be ex- 
plained by a surfeit 
of scraps, though 
on the Embankment 
near Westminster 
last winter several 
frequenters, ap- 
parently from the 
proceeds of the dole, 
used to break up 
whole loaves of bread 
and sprinkle — the 


pieceson the parapet. 


TEMPLE STEPS. 


On such occasions 
the provision of special dainties with the object of 
taking photographs was futile. I believe that, in the 
parts of St. James’s Park which I regularly frequent, 
the birds know me, as I have often seen visitors holding 
out food with little result, while I haw, without 
difficulty, got them to take morsels from my hand 
at once, some of the birds even sitting on my hat 
waiting to pounce on the cheese which [| provide. 

A sudden noise, such as the backfire of a motor, will 
always startle them, and the whole of the birds will in 
an instant wheel high into the air and will not return 
to feed for some minutes. There is a great deal 
of amusement to be obtained from feeding them 
systematically, observing their strange attitudes and 
extraordinary cleverness in catching the food as it Is 
thrown to them. Though obviously ravenous they 








CROSS WORDS. 
A wonderful study of wings. 


apparently dislike taking food from the surface of thin 
ice, even when they will greedily snatch it from the 
hand. 

It is difficult to get birds to collide when chasing 
a morsel thrown between two of them, though 
occasionally it is possible to manoeuvre a slight contact; 
both birds wil, however, instantly right themselves. 
Once on a cold day when they were exceptionally 
tame [| succeeded in catching one by the wing, though 
| instantly released it for fear of causing injury. On 
another occasion, before the war, [ saw a loafer catch 
one by the legs, and push it into his greatcoat pocket 
as he walked away to escape the remon- 
strances of the spectators. I have too, once 
or twice, walked along the Embankment 
holding out a piece of cheese, and a gull 
actually has flown backwards for quite a 
dozen yards before it summoned up courage 
to take the bait. lt is always a source of 
wonderment how in the grime of London 
these birds keep their plumage so spotless, 
but it makes them singularly attractive 
subjects for the camera. 

Technique. 

The photography of these birds in 
flight is not an easy proposition, but it is 
a very fascinating one, as some of the 
results are beautiful, and others show 
extraordinary attitudes, quite different from 
the conventional presentations of artists. 

Unless the day is exceptional it is best to 


defer the photography until the beginning of 
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exposures except in good light. 


feasible. 
spoilt by movement. 


hundreds of exposures, that a vest-pocket 
camera with a _ large - aperture lens, 
focussed on six feet, is the best proposition 
for this work. 
Aiming Problems. 

It is exceedingly difficult to make use of the accurate 
focussing of a reflex camera, as it cannot be operated 
quickly enough, and even with a direct-vision finder 
it is not always possible to get the positions desired. 
I find, however, that at the end of a season, though 
[ am unable to visualize the exact attitudes, it is 
usually possible to predict before development those 
of a series which will be most successful. 

When working on the Embankment the method of 
procedure is to put some small pieces of cheese on the 





THE DYNAMICS OF FLIGHT. 
A shot near the Air Force Memorial. 


January, and resolutely to avoid making 


Though a 
single bird floating against the wind could 
sometimes be taken in I-250th sec., a good 
result at such a speed would be somewhat 
of a fluke; and whether the birds are 
feeding on the Embankment parapet, or 
flying, I have had so many failures owing 
to movement of the wing tips that | 
always select a day when I-1000th sec. 1s 
Even then a percentage will be 
Subject to these 
restrictions any camera with a lens of not 
less aperture than f(4.5) could be used, but 
the birds must be taken near, and with a 
lens of long focus there will be practically 
no margin for error in focussing. I am 
therefore convinced, after making some 
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coping stone and, everything being ready, to run 
back six feet and make the exposure. In cold weather 
it may be necessary to enlist the help of a spectator 
to keep the gulls from the food, or it will all be taken 
before an exposure can be made. Another difficulty 
is when too many birds are attracted, as then it is 
almost impossible to get a satisfactory grouping, 
and this is often the case in midwinter. 


Light. 


If the work is 
confined to _ those 
days when the light 
is good—the  sub- 
jects being generally 
light — development 
will not present any 
exceptional difficul- 
ties, though the 
negatives must be 
kept thin or the 
plumage details will 
be lost. 

There is some 
variation between 
the brands of very 
fast plates, and it is 
important to choose 
one which gives a fine grain with normal development. 
Any very fast plate, if forced, will show too much grain 
for enlargement, and this is the main reason why 
I advocate abstention from exposures in any but 
a good light. Under the best conditions some of the 
negatives will stand an enlargement of nine or ten 
diameters, so that even half of one of the very small 
plates can be enlarged up to quite a presentable size. 





“FOR WHAT WE ARE ABOUT TO RECEIVE.” 


In February the gulls begin to assume the chocolate- 
brown heads of the breeding season, and in most the 
change will be complete by the end of March. Though 
some of the birds will remain till the end of April 
these are always the most backward in this respect, 
and unless the weather is exceptionally cold they 
will have lost their boldness and refuse to come near 
enough for the photographer. Generally, therefore, 

the effective season 

for photography is 

. rather short—from, 
say, the first week 
in January to the 
middle of March. 


A Point. 


In the most 
favourable circum- 
stances the percen- 
tage of exposures 
which are satisfac- 
tory will be rather 
small, as many 
effective groupings 
will be spoilt by 
the overlapping of 
birds in unsuitable 
attitudes, or by the 
movement of the wing tips. The gulls almost invariably 
take the food when flying against the wind, and this is 
helpful in slowing their movements. 

I also find a marked tendency, in the haste which 
is necessary in making the exposure, to press the 
shutter release before the camera is properly centred, 
and often get negatives with an excessive amouat of 


foreground. 








WHAT IS MERCERIZATION ? 

THE pundits are at present much exercised about the 
changes that take place in the cotton molecule when 
it is mercerized. Some hold that the molecule is 
broken up to give one of slightly different size and 
shape. Recently, Dr. Hess, a learned German, has 
come forward with proofs obtained from the use of 
Rontgen rays on the cotton during mercerization. 
According to his work he claims that the molecule is 
amphoteric, which means that it can act like an acid 
or an alkali according to the nature of the chemicals in 
contact with it. During mercerization therefore its 
molecular shape changes to allow it to act as one of 
these according to the chemicals used for mercerization. 
The mercerized cotton is then a salt. 


PHOTOSYNTHESIS IN TROPICAL 
SUNLIGHT. 

FOLLOWING on the well-known work of Professor 
Baly, on the synthesis of formaldehyde and sugar 
from carbon dioxide and water by the light of ultra- 
violet rays, comes the discovery that formaldehyde can 
be so synthesized by tropical sunlight. It was not 
believed possible that the compound could be obtained 
by such means, since it was held that the effective 
rays were those of extremely short wave-length— 
shorter, in fact, than any that succeed in piercing 
the atmosphere from the sun, even in the tropics. 
This new discovery may therefore revolutionize our 
theories of the photosynthetic properties of the shorter 
length waves of light. 
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Progress at Creswell Crags. 
By A. Leslie Armstrong, M.C., F.S.A. 


The cave site which has been excavated during the past season has yielded astonishingly satisfactory results, 

and readers who have followed the progress of the dig will be glad to know that work will be maintained. In 

this article the author tells us what the contents of each layer teach and enables us to build a picture of the 
remote past. 


In the October issue of /Jiscovery an account was 
given of the red upper cave-earth of the Pin Hole 
which, in the section there described, reached 
a depth of four feet six inches below the floor of the 
cave and itself covered cave-earth of still greater 
antiquity, extending to a total depth 

of ten feet six inches, a deposit which 

during recent months has been sys- S 


INAJER Ls 


a writing-pad, until the limestone slabs were reached 
which crown the yellow cave-earth. Though short, 
this piece proved unusually interesting and productive. 
The two black bands, so conspicuous in the previous 
section, became more pronounced and included fire 

holes, six inches deep, full of charcoal 

ty and ashes. 

Split and charred bones and cooking 





tematically examined with gratifying 
results. Though products of man’s 
handiwork have been few in propor- 


~ 





tion to the labour involved in finding S 
them, their scientific value is great, 
and as the work proceeds a connected 
record of man’s presence and of his 

° . - : 50 FeeTr-. & 
successive occupations of the Creswell : 
gorge is gradually emerging.  kef- NE 
erence to the plan will show that in S 
the portion now being excavated S 


(Section C), the cave has become a 
passage barely two feet wide, but at 
a depth of two feet the east wall 
strikes abruptly backwards, giving the 





lower portion a width of five feet. 
Beneath the overhanging roof thus 
formed is the recess termed ‘* rodent 
corner.” Here the earth is unusually 
dry and friable, exhibiting a tendency 
to slip ; therefore, before attempting 
to work the deep bed of lower cave- 
earth, it was deemed advisable that a 
further portion of the red upper layer 
should be removed to prevent the 








premature burial of the excavator, 
or a disastrous mixture of layers by 
a sudden fall of face. 


Earth Layers. 


An additional length of three feet 
was accordingly marked out and after 





removing the surface earth and 
breccia beneath it, the cave-earth was 
stripped off in successive layers a few 
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stones, which usually abound around 


such hearths, were here almost entirely 
EA absent, a fact which seems to con- 
firm the assumption that the fires 
were lighted to protect the hunters 
in temporary occupation of the cave 
against the return of its rightful ten- 




















. ants—the hyaena, wolf, and bear. 
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at | breccia, tucked away in a small cavity 
ti | of the wall stalagmite, lay a huge 


canine tooth of bear. It is perfectly 
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EXCAVATED 
feers when uncovered closely resembled a 
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preserved, stained dark brown and 





\ 





small banana. It weighs two ounces. 


FH The surface is scored by lines and 
ZF cuts, but no attempt has been made 
to perforate the tooth, though its 
situation when found suggests that 
it had been placed there by some 
long-vanished hand for safety and 
future use. 

One of the most interesting objects 
lay in the second black band, near 
a fire hole, an implement of flint 
known asa Font Robert point, which 
in form is not unlike a willow leaf, 
having a skilfully chipped tang at the 
base, probably for hafting purposes. 


7 cs 
As this is a tool typical of Aurignac- 


PLAN OF THE PIN HOLE CAVE, 


inches thick, like removing leaves from SHOWING THE SECTIONS EXCAVATED. ian times, it is a valuable addition to 
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the evidence already obtained as to the date of that 
particular level. The implement is delicately retouched 
and bears the usual smooth white patina which 
makes these Creswell flints so noticeable in the 
dimmest light. It was revealed unexpectedly, gleam- 
ing upon the black ashes of the ancient fire, when a 
somewhat obstinate slab of rock was finally persuaded 
quite a spectacular find. 





to move 


An Unexpected Find. 


Near the base of the upper cave-earth, in a crevice 
between two slabs of rock, was the greatest prize of 
all— a lance point, fashioned from the leg bone of a 
large bird. In diameter and general shape it resembles 
an ordinary writing pen, of which the nib would 
represent the long oblique point of the lance. This is 
delicately rubbed down and polished to the fineness 
of a well-sharpened pencil. That layer having hitherto 
proved sterile of human relics, the lance point was 
an unexpected find, but there is little doubt that it had 
fallen between the rocks from the level above, to 
which it rightfully belongs. 

At the extreme base of the section, near the junction 
with the yellow cave-earth, a superb Mousterian 
point of chipped quartzite was found, the finest yet 
recovered and a welcome addition to the evidence of 
Mousterian man’s presence. Not far distant lay 
a ball-like object which, when cleaned, proved to be a 
large burnt pebble, evidently a cooking stone or pot- 
boiler, proof that these primitive people were 
acquainted with the use of fire. 

The occurrence of-Mousterian relics at the bottom 
of the upper cave-earth is now conclusively established, 
and proves this deposit to be a gradual accumulation 
during the fifteen thousand years or more which 
separate our own from Mousterian times, of which it 
has preserved a fascinating record not only of the 
different races of mankind who occupied the cave, 
but also of the fluctuations of climate they experienced. 
Before describing the excavation of the lower cave- 
earth a brief account of what the red upper layer 
has revealed and what its contents teach, will not 
be out of place. 

The Close of the Ice Age. 


Taking it layer by layer, in the order deposited, 
the story is a romance in four chapters, commencing 
in that intensely cold, wet, and unpleasant period 
which marks the close of the last great glacial epoch. 
All the country northwards, probably that east and 
west also, was still in the grip of glaciers and ice fields, 
but the animal bones found at the bottom of the 
upper cave-earth show that the Creswell region, 
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rYPICAL SECTION OF SECTION C IN THE PIN HOLE. 
a and 6) Black bands and hearths; (c) The rodent corner; (d) Upper Mouster- 
ian level; (e) Lower Mousterian level: f) Lower Palaeolithic level. 


having escaped glaciation, was quickly reoccupied 
by arctic and sub-arctic animals when existence 
there became possible. 

The mammoth and woolly rhinoceros—both pro- 
tected by coats of thick long hair—and the reindeer 
were amongst the first to return. Evidently they were 
followed closely by the large carnivora, for the lowest 
layer contains abundant traces of hyaena and wolf. 

It has been noted that mammoth, rhinoceros and 
reindeer are almost invariably represented at this 
level by the bones and teeth of quite young animals, 
whereas in the layers beneath the remains are mostly 
those of mature animals —- an observation suggesting 
that as the wolves were not sufficiently numerous to 
hunt in packs and pull down full-grown victims, : 
they were compelled to prey upon the calves. Such 
were the conditions prevailing when man, evidently 
a nomadic hunter following the game, again ventured 
into the Creswell area. Though the first to return 
after the Ice Age they were not by any means the 
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first to make use cf the Pin Hole for shelter, for, as we 
shall see later, their forefathers had done the same 
many thousands of years earlier until compelled to 
That they belonged 
is testified 


retreat before the oncoming ice. 
to the Neanderthal or Mousterian race 





PFHE MOST IMPORTANT FIND YET MADE. 


The engraved point of mammoth ivory of classic Magdalenian design. 


Full size. 


by their tools left in the cave, and as these are found 
at the extreme base of the layer, obviously man 
followed the returning herds of reindeer very closely. 
One cannot but admire the hardihood of these primitive 
folk in thus braving the rigours of what, so far north, 
must have been extremely 

severe climatic conditions. 


Oo 1 


with bones and antlers of the cold-loving reindeer, 
hot summers and cold winters are indicated—conditions 
which prevailed during the slow piling up of the 
deposit, layer by layer, to a total depth of two and a 
half to three and a half feet. For many centuries 
succeeding generations of Aurignacian hunters made 
occasional use of the cave, and left traces of their 
visits in the form of camp fires and tools of flint and 
bone. The finding of beautiful proto-Solutrean points 
in parts of this layer prove that Solutrean influences 
had at one yeriod affected these people, if the actual 
Solutrean folk had not themselves reached Creswell— 
a fact not yet established. Towards the top of the 
section, in chapter three, the increasing abundance 
of reindeer antler and comparative rarity of 
horse and bison remains point to the oncoming 
of another period of intense cold, such as characterized 
Magdalenian times. Ultimately, the finding of the 
beautiful engraved lance point fashioned in mammoth 

ivory and of Magdalenian 


design and __ technique 


re 
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An ever-present hope and 
expectation, when work- 
ing the Mousterian layers 
of the Pin Hole, is that 
the spade will uncover a 


skull, or fragment of 


human bone. to tell us 
exactly what type of ths ii 
extinct race of man it fi “BB 
was which once dwelt 
there—one of the many 
' 1) Mclar front view: (B) 
lures ol the excavator ! (1)) Pre-molar, front view. 
Primitive Hunters. 
For a few centuries at most Mousterian hunters 


seem to have occasionally visited the cave, then all 
trace of such ceases. A layer, six to twelve inches 
thick, practically sterile of human evidences, but in 
which animal remains are fairly abundant, separates 
the Mousterian from the succeeding phase of occupation 
and marks the close of chapter one. The deposit 
had slowly accumulated during this phase to a depth 
of twelve to eighteen inches, and must represent an 
immensely long period in time. Chapter two opens 
with the first indications of Aurignacian man, his 
beautifully chipped and fashioned tools of flint pre- 
senting such a striking contrast to the rudely trimmed 
pebbles used by his predecessors many centuries 
earlier. The increasing abundance of horse and 
bison remains had already indicated more genial 
climatic conditions, but as these are in association 





TEETH OF WOOLLY RHINOCEROS. 
Molar, side view : 


provided a definite link 
with the classic site of La 
Madeleine, and established 
this level of the cave as 
contemporary in_ time 
with the Magdalenian 
} eriod of France. Finally, 
in chapter four, another 
important change of clim- 
ate is indicated by the 
sealing of the layers 
stalagmite and 


(C) Molar, crown view; 
Line scale in inches. 


beneath 
the complete disappear- 
ance of the mammoth, hyaena, rhinoceros, reindeer 
and all the old fauna, until in the closing pages of the 
chapter, represented by the surface layer, only recent 
relics and remains of present-day animals are found. 
Such is the story of the upper cave-earth ; it bridges 








PIECE OF WORKED MAMMOTH TUSK. 
Line scale in inches. 


Lower cave-earth. 


the immense gulf of time separating our own from 
Mousterian days, a span of approximately fifteen 
thousand years, but which in comparison with that 
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represented by the lower cave-earth is but as yesterday, 
for the latter takes us back to an early stage of the 
old Palaeolithic period. 

Having carefully bared the stratum of massive 
limestone slabs separating the upper and lower cave- 
earths, one is faced with a formidable task in their 
removal before work can proceed farther. The slabs 
form a compact mass interlocked at all angles, and 
with the interstices filled by fine yellow earth, amongst 
which animal remains are few and those of man 
entirely absent, so far. Many slabs are of large size, 
removable only after much expenditure of energy 
and perspiration, and a drastic use of crowbar, wedge, 
and hammer. Evidently they fell from the _ roof, 
and their presence indicates a period of severe climatic 
conditions, probably due to the proximity of ice. 


Cave-earth. 


The two beds of cave- 
earth differ not only in 
colour but in character, 
for whereas the contained 
stones in the red upper 
layer are in the same 
condition as stones lying 
about in the ravine to-day, 
those in the yellow layer 
beneath are so altered in 
structure that the smaller 
stones readily crumble 
into sand. The _ cave 
walls are similarly affected 
and, after excavation, the 
depth occupied by each 
layer is strikingly defined 
by the perished and 
crumbling state and light 
cream colour of the rock flanking the lower one. 

Having removed its rocky covering, the deposit 
was carefully dug in horizontal layers, on the system 
already described, and passed through the _ sieves, 
interested visitors, who have been numerous, some- 
times taking a turn with these. The earth is fine and 
compact, and so closely envelops its contents that 
frequently what appears to be a stone proves to be a 
relic of importance, a large bone perhaps, or tooth, 
for this lower cave-earth abounds in animal remains. 
Bone debris, left by hyaenas, is in every shovelful of 
earth but, here and there, limited areas are noticeable 
where it occurs so abundantly that they obviously 
mark positions where individual animals feasted. 
Teeth and gnawed bones are numerous in such places, 
and the debris is always instructive because of the 





CRESWELL. 
On the right are workers prospecting for a new site. 


faunal evidence it provides. Animals ranging from 
the mammoth to the wild cat are represented, but 
remains of the hyaena, especially fuli-grown animals, 
are not the least numerous and one realizes he was a 
cannibal and suspects that few died of senile decay. 
Special prizes are fragments of hyaena jaws containing 
three or four teeth, including the great rear cutting 
tooth with its razor-like edges which, by im pinging 
upon the corresponding tooth of the upper jaw, 
preserved and set the cutting edges of both, however 
worn the remainder of the teeth became. 

As the cave-earth seldom adheres closely to the 
enamel of teeth, these jaws are thrilling objects when 
revealed, and the remarkable state of their preservation 
will be appreciated from the illustration, also the ex- 
tensive gnawing they had undergone before rejection. 


Ancient Digging Tools. 


Human relics are scat- 
tered thinly throughout 
the deposit to a depth ot 
nine feet from the old 
surface. They are most 
numerous at six feet and 
eight feet, though no oc- 
cupation layers, or camp 
fires, have been traceable 
there. That the ancient 
cave-men were quite 
familiar with the use of 
fire, the charcoai ]* and 
fragments of grilled “mar- 
row’ bones clearly denote. 
The numerous burnt and 
crackled pebbles found 
point to the use of hot 
stones for cooking pur- 
poses, in the way primitive people do to-day, using 
large ones for roasting the food and small ones for 
boiling it, in skins, by dropping them in when hot. 
In this section charcoal was first noticed at the six- 
foot level, followed shortly by a split tibia of horse, 
blackened by fire. When cleaned this proved to be 
bruised and worn at the split end, apparently through 
use as a digging tool, an implement not previously 
recognized at this early period. Later, two further 
specimens confirmed the use suggested. Large bones 
were numerous, of which a bison tibia is particularly 
interesting. It had been conspicuous for some hours 
upon the surface under examination but, cloaked in 
yellow earth, seemed to be a stone and was unrecognized 
until struck by the fork. The bone, which is complete 
and weighs over three pounds, is cracked and bruised 
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by unsuccessful attempts to split it, probably by a 
pebble pounder, of which specimens have been found. 
Another object, trodden on for several days without 
suspecting its nature, was a mammoth tooth, weighing 
five and a half pounds, and in size larger than half 
a brick.—-not really big, for mammoth, but the biggest 
obtained, so far. 

The greatest treasure in this portion of the layer 
was a quartzite point of lower Mousterian type. This, 
as so frequently happens, was the reward in the last 
three minutes of a hard day’s dig, hitherto barren of 
human relics; an ample reward, however, because 
it helped to confirm the suspected date of that 
particular stratum. 

Towards the middle, 
man’s presence is indicat- 
ed by bones of horse and 
reindeer split and scorched 
by fire; some bear cuts 
such as quartzite flakes 
would produce in deflesh- 
ing. As observed in the 
upper cave-earth, these 
split bones are frequently 





gnawed by large animals, 
which, in conjunction with 
black 


bands resulting from pro- 


the absence. of 


longed occupation, is proof 
that the front of the cave 
was used in all periods as 
a temporary shelter only, 
and not a permanent 
habitation. Possibly the 
inner chamber may have 
a different story to tell. 

‘rom six and a half to 
sevenanda half feet human 
relics are rare, but those of 
mammoth and rhinoceros 
abundant, including teeth 
and bones of great size 
always thrilling finds. The rhino’ teeth are particularly 
handsome, their massive crowns of creamy white 
enamel and stumpy fangs giving them a curious 
resemblance to large yellow roses. They weigh 
three to four ounces each and, like all the teeth at 
Creswell, are astonishingly fresh in appearance. 

Tools of Mammoth Ivory. 

At eight feet, quartzite hand axes occur, of 

Acheulean, possibly Chellean date, in association 


. 


with a sub-arctic fauna, reindeer and mammoth 








FRAGMENTS OF HYAENA JAWS. 


lop—inside of left lower jaw of young animal with teeth unworn. 
Bottom—outside of right lower jaw of full-grown animal. Teeth partly worn. 
Seale in inches. 


predominating. Here the most exciting finds have 
been two pieces of mammoth tusk, cut and chopped 
obliquely at both ends to a chisel edge, evidently by 
means of quartzite axes, two of which were found 
close by. As worked bone or ivory objects are 
extremely rare in such early Palaeolithic deposits, 
these specimens are important finds. They were 
recovered with difficulty, mammoth ivory having 
a tendency to peel in concentric layers, like an onion, 
but by sacrificing a handkerchief and swathing them 
in strips of linen, they were safely removed. As the 
bottom of the cave-earth is approached the west wall 
shelves inwards, the width of the cave rapidly 
finally 
terminates in a fissure six 
Animal re- 


diminishes and 


inches wide. 
mains, almost exclusively 
reindeer and hyaena, 
persist down to nine feet 
six inches, at which level 


Bones. 


a handsome un-shed ant- 
ler was found, having a 
beam five inches in 
circumference. This was 
extensively gnawed by 
hyaenas. At ten feet the 
cave-earth merges into a 
rather coarse red _ sand, 
which fills the crevice and 
seems to have been in- 
troduced by water. It 
has proved entirely sterile. 

Throughout this lower 
cave-earth bones of small 





mammals and birds are 
present but, wrapped as 
they are in clinging yellow 
earth, always most difh- 
cult to detect, except by 
careful sieving. 

Profiting by their experience in “ rodent corner, ” 
however, Messrs. G. A. Garfitt, F.S.A., and W. L. 
Armstrong have rescued a valuable series. The 
fauna of this layer already identified includes seventeen 
species of mammals, several birds, fish, and four 


ce 


species of molluscs. 

In addition to the excavations described, further 
digging has been done at Mother Grundy’s Parlour 
and also some valuable prospecting, but during the 
winter months work will be confined to the Pin Hole 


Cave. 
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Micro-Aquaria. 
By Sister Monica Taylor, D.Sc. 
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Zoologists and microscopists will find this an extremely valuable article. * Micro-aquaria are difficult things | 

to manage, and very litile has been written about them which tells the worker how to keep them in condition. | 

Many animalculae are sensitive to small variations of pH content, and an unsuitable menu may easily upset 
this. The subject is one which affords scope for much further research. 





THE readers of Discovery have already been made 
familiar with many micro-organisms by the de- 
scriptions of Sir Arthur Shipley. My task is to speak 
of the capture and subsequent domestication in 
micro-aquaria of some of these micro-organisms. 
Let me say at the outset that the science of rearing 
micro-organisms, apart, of course, from the pathogenic 
ones, is still in its infancy, in spite of the fact that 
Dr. Allen’s epoch-marking work on the artificial 
culture of marine plankton organisms appeared so 
long ago as I9g10.* There are therefore hosts of pro- 
blems awaiting the investigator. The investigations, 
which are full of an extraordinary interest, and the 
solutions of which are useful to workers in many 
other fields of science, can be conducted with very 
little apparatus. 


Practical Examples. 


Before plunging into details as to methods and 
technique, it may simplify matters if I endeavour to 
give definition to the scope of this article by discussing 
some preliminary general principles, for obviously 
the whole science and art of aquarium-keeping could 
not possibly be dismissed in a few short pages. My 
examples shall be drawn from my own actual experience 
in this work. Let us suppose to begin with that some 
worker would like to rear multitudes of Amoeba proteus. 
Let us suppose that he has set up his micro-aquarium, 
and that for several weeks he has been able to take 
a few cubic centimetres of the water of the aquarium 
with the certainty of being able to see, under a low 
magnification, many specimens of this beautiful 
protozoon. But one day he comes and finds that 
other organisms have replaced the Amoebae. Is the 
micro-aquarium a failure? Is it useless from the 
point of view of Amoebae? The answer may be 
‘yes’ and “no.” It depends entirely on what our 
hypothetical person had hoped to accomplish. At 
the outset then one must decide what exactly one 
wants from the micro-aquarium. I must decide, 
not only what animal or plant I want, but also at what 


* See Journal of the Marine Bivlogical Association, Vol. viil, 
No. 5; and Q.J.M.S., Vol. 55, Part 2. 


particular stage in its life-cycle [ desire to encourage it 
in my aquarium. I shall refer to this desideratum 
as the “ principal.’’ To anticipate what will be said 
later on, this hypothetical aquarium referred to above, 
while being an utter failure as regards the Amoebae, 
may yet be useful for other purposes. 

To return to the discussion. Will the Amoebae 
reappear ? Could anything have been done to ward 
off their disappearance ? Have they died for want of 
food? Or have they merely gone into a “ resting ” 
stage ? And if so, why? It is quite obvious that 
to answer these questions completely, [ must have 
some knowledge of the life-history of the organism, 
and I must know what is its favourite diet at each 
period of its life-history, so as to give the right food 
for that particular phase of the life-cycle [ want to 
possess continuously in my micro-aquarium. To illus- 
trate by Amoeba proteus we now know that unless its en- 
vironment is controlled by the technique to be described 
the adult Amoeba proceeds to form encysted young 
which are so small that they can only be discovered 
by the help of a one-sixth objective. These “resting © 
Amoebae remain inactive until the environment is 
made suitable for them, when they will hatch out as 
minute Amoebae. In about six months’ time these 
will have attained maturity. It is clear that if I 
require adult Amoebae then I shall consider my micro- 
aquarium a failure unless I can secure adult specimens 
whenever I want them. To an investigator seeking 
a full knowledge of the life-cycle of an organism, the 
micro-aquarium, when temporarily bereft of adults, 
may be a great success because affording the material 


for the investigation. 
Life Histories. 


One of the problems then to be solved in research 
connected with culture work is that of providing 
uninterruptedly a given organism in a_ particular 
stage of its life-history. If I require adults it is no 
use to be told that the aquarium contains the animal 
[ seek in a ‘“‘ resting ’’ or an immature state —in short, 
not at the particular stage I want. The technique 
of micro-aquarium management must therefore bear 
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on the production 
of the “ principal,” 
or on the securing 
of such knowledge 
of the behaviour of 
the aquarium that 
its output can be 
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controlled so as to 
know, to within a 
few days, when the 
4--C “principal ’’ is due 
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to appear; or it 
must at least enable 
the investigator to 
ward off the onset 
of stages not re- 
quired in the 
majority of the in- 
dividuals. 
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In securing these 
SS __.. ends it is quite 
obvious that the 
Fic. 1. food demanded by 
MICRO-AQUARIUM — CONTAINING a ee ae 

ena. the principal 
(a) Animal contracted: (+) Tentacles used under domestica- 


as suckers for purposes of locomotion ; 


(c) Budding Hydra; (d) Animal with tion is a question 
tentacles fully extended. > 

to be determined. 

This can only be 

settled by observation. Most of the micro-organ- 

isms dealt with in this article prey voraciously 


on other active living creatures. Having discovered 
then what are the favourite foods by viewing the 
animal under the microscope, the task of growing 
food must be 
Can the micro-organism and its prey be fed together 
in the same micro-aquarium, the prey never losing 


these organisms next approached. 


ground, so to speak; or must the prey be reared 
separately and given to the “ principal ’”’ as required ? 
Experiment alone can answer these questions in the 
case of a micro-organism whose cultural requirements 
have not yet been worked out. 


Food Ingredients. 


Two types of requirement are dealt with below. 
In the one case perennial supplies of the “ principal ”’ 
(provided, of course, the environment be adequately 
adjusted) can be obtained by procuring a pabulum 
such as wheat grains, dead leaves, beans, suspensions 
of Horlick’s malted milk, etc., which by its decom- 
position supplies food for a whole gamut of organisms 
upon some of which the “principal” preys. <A _ suc- 
cessful culture of this type must contain a good variety, 
and a plentiful inoculation of each variety of food 
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organism, as well as a pabulum which supplies these 
latter with food; and the rate of increase of the 
food organisms must always be greatly in excess of 
the requirements of the animal to be fed. When this 
latter requirement cannot be obtained—when the food 
organisms have to be grown separately, the tech- 
nique of culture wil be referred to as Type B; the 
former type of aquarium will be referred to as Type A. 

Having obtained a really good initial inoculation 
both from the point of view of the organism to be 
cultivated, and the variety and number of its food 
organisms, and having discovered a good pabulum 
for the needs of these latter, the upkeep of a micro- 
aquarium of Type A is an easy matter. It must 
simply be supplied from time to time with additional 
pabulum. Unfortunately, all cannot be 
cultivated in this [I experimented for years 
trying to grow Actinosphaeria by Type A technique. 


Eventually I was forced to resort to the Type B 


protozoa 
way. 


technique if I wanted adult specimens at all months 
of the year. 
Hydrogen Ion Content. 

It is chiefly in aquaria of Type A that the hydrogen 
ion concentration of the water is a guide to the 
establishment of a good environment. 
in this connection was first undertaken by Drs. Atkins 


Pioneer work 


and Lebour, to whose publications I would refer 
my readers. If the water of a micro-aquarium which 
is in a flourishing condition (7.e., flourishing because 
fulfilling the desideratum) be thoroughly mixed up, 
it will be found to have a definite hydrogen ion con- 
centration, the value of which I shall describe as the 


optimum pH (opti- 





mum again in view 
of the fact that it 
favours the produc- 
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mined by the colori- 


metric method. So 





as not to break the 
continuity I shall 
give my experience 
to the 
methods of 
this in a 


easiest 


as 





deter- 
Fic. 2. 
A MICRO-AQUARIUM CONTAINING 
ACTINOSPHAERIA. 
The jar is three and three-quarter inches in 
diameter. Clustering round the edges of decaying 
leaves and floating in the water are the small 
spherical Actinosphaeria, The __ radiating 
pseudopodia can be seen with ,a pocket lens 
if the aquarium be placed in a good light, 


mining 
separate paragraph. 
Any marked devia- 
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A MORE HIGHLY-MAGNIFIED VIEW OF A DROP FROM THE 
JAR SHOWN IN FIG. 2. 


(a) Actinosphaerium clinging to debris; (b) Actinosphaerium floating ; 

(c) Desmid; (d) Rotifer eggs on decaying leaf; (e) Dividing Actino 

sphaerium; in the food vacuoles are rotifers and a small crustacean; (f) 
Rotifer ; (g) Algal filament. 


that something untoward is taking place. A more 
detailed examination must discover the cause and 
supply the remedy. The pH is of use as a warning 
signal. In aquaria of Type A, _ acid-producing 
organisms sometimes gain the upper hand, and kill off 
or induce encystment of the “ principal,”’ or a pH 
which is too high may indicate a too luxuriant crop of 
algae growths. Unfortunately, there are other deadly 
enemies which parasitize the “ principal,’ bacterial 
diseases which kill it off, whose presence cannot be 
discovered by an examination of the pH. As examples 
of optimum pH one may quote 6.6 as that of an 
aquarium water for Amoeba proteus adult. The young 
Amoebae flourish at a lower pH. A drop to 4 ora rise 
to 7.5 or 8 (this latter not being due to a temporary 
condition brought about by photosynthesis) is a 
warning signal. Actinosphaeria flourish best at pH 
above 7, as do Hydra, Daphnia, and certain Rotifers. 
Ciliates flourishing at a given pH are extremely 
susceptible to a change of pH, quickly succumbing 
to even a small rise or fall. 


Acclimatisation. 


Under the somewhat artificial conditions of 
laboratory methods one may succeed in acclimatising 
an organism (1.e., producing a “‘ race’ or “ strain ’’ of 
this organism) to a pH which is very different 
from the pH of its normal environment. To 
illustrate by the Slipper animalcule Paramecium, 
whose optimum pH is from 7.1 to 9g, I have succeeded 


in acclimatizing Paramecia to a pH of 5.6 when the 
normal pH would be quite fatal if the strain were 
suddenly subjected to it. 

The sensitivity to a change in pH may sometimes 
be used to kill off an organism whose presence in 
a micro-aquarium is undesirable by raising or lowering 
the pH, provided, of course, that these changes are 
not inimical to the “ principal.’’ There is scope for 
much further research on this point. I have used 
with success tartaric acid and ferrous sulphate, the 
former for killing off Frontonia, the latter for getting 
rid of blue-green algae. 


Balancing the Meal. 


After this somewhat lengthy discussion of principles 
it may now be useful to turn to a consideration of their 
application to the culture of some common types 
of micro-organisms. The cultivation of Daphnia may 
serve as an illustration of the methods to be employed 
for an aquarium of Type A. This little cladoceran 
is a beautiful object under the microscope ; it has been 
employed for some of the classical experiments in 
cytology, genetics, and pathology, and it is, moreover, 
a useful food organism for other micro-organisms. 
‘ principal "’ is the partheno- 


Let it be assumed that the 
genetically-produced individual, the female. In order 
to provide perennial supplies of this, the cultural 
methods employed must prevent the onset of the 
formation of winter eggs, 7.e., of a “‘ quiescent "’ period. 
The conditions tending to foster parthenogenetic 
reproduction are, among other factors, a temperature 
of about 60° F, a constant pH (over 7) and an abundant 
supply of bacteria, minute unicellular algal plants 
and minute protozoa. A suitable pabulum for the up- 
keep of these food organisms is a dilute suspension of 
Horlick’s malted milk (one gram to a litre of water). 
Now this substance when mixed with water and 
exposed to the air very rapidly sours. If, therefore, 
a great deal of it remains in the aquarium unused 
i.e., if the culture has been overfed—there is a rapid 
fall in pH. Since Daphnias are very sensitive to 
change in pH the addition of the malted milk must be 
controlled by watching the pH until the cultivator 
gains sufficient experience to dispense with this guide. 
The quickest method of counteracting the effects of 
‘ over-feeding ”’ in this, as in most other cases, is to 
add quantities of water, until the requisite pH has 
been once more established. 

At the end of a varying period of time, say three 
months, the accumulated products of metabolism 
will probably render necessary a readjustment of 
the environment. The easiest method of bringing 
this about is to sub-culture. Since tap water is fatal 
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Fic. 4. 
ACTINOSPHAERIUM SEEN BY TRANSMITTED LIGH! 


UNDER A HIGHER MAGNIFICATION. 


By courtesy of Professor Graham 
err. 


Drawing by A. K. Maxwell, 


to all organisms, at least in my experience, it will be 
necessary to mix some pond water with the tap water 
to be used for the sub-culture, and if this is not 
available some water from the original daphnias culture 
will serve. To this water new food and the Daphnias 
for the inoculation of the sub-culture must now be 
added. In a short time the aquarium will be filled 
with the descendants of the originally inoculated 
Daphnias. The parent micro-aquarium can be stored 
and used for breeding out the winter eggs which will 
have formed as a protest, so to speak, or as a defence 
against an unsuitable environment. 
Hydra. 

A micro-aquarium containing a veritable forest of 
budding brown Hydra is a very beautiful sight, and 
a joy to an aquarium owner. Hydra has been the 
subject of some classical experiments. Its nettle cells 
are ingenious in the extreme, and beloved by the 


amateur microscopist. The cultivation of this 
micro-organism in its adult stage may be taken 


to illustrate the Type B of micro-aquarium, although 
in small laboratory ponds it may, in association with 
other organisms, come into the category of the Type A 
inhabitant, the “ principal”’ in this case not being 
the budding adult exclusively. 

The pH should be above 7. The Hydras under inten- 
sive cultivation are sensitive to a change of pH, even an 
‘outbreak ’’ of Paramecia may be dangerous. Having 
obtained by pond collecting a few specimens along 
with a little of the pond water in which they were 
found, the culture (Type B) may be started simply 
by placing these specimens in the receptacle to be used 
for the micro-aquarium, adding tap water gradually 


«ec 


to make up the bulk of water required. The most 
useful food organism is Daphnia. A _ portion of 
the contents of the water-flea aquarium should 
be poured over a_ piece of canvas, which will 
retain the Daphnias. These should be washed 
with water so that none of the other inhabitants of 
the Daphnia culture may be introduced along with 
them, and then given to the Hydras. The debris that 
accumulates at the bottom of the aquarium can easily 
be removed with a pipette. When the aquarium 
becomes too crowded, sub-cultures must be made if 
the asexual cycle is to be perpetuated. If specimens 
of the whole life-cycle of Hydra are desired, then the 
cultivation becomes of the Type A class. For this 
purpose mud well stocked with Cyprid, Cyclops or 
‘material ’’ should cover the bottom of the 
In pro- 


Daphnia 
aquarium for about one-tenth of its height. 
curing this one almost inevitably includes desmids, as 
well as rotifers and other minute protozoa depending 
on the source. The whole will form an association. 
(The desmids particularly flourish admirably under 
these conditions, often forming a thick green carpet 
on the surface of the mud.) When the crustaceans are 
plentiful the Hydras multiply by budding. Adverse 
conditions, or a lowering of the temperature result in 
the onset of the “‘reproductive”’ cycle, eggs are 
formed, and for a time the pond contains no adults. 


ce 


Wheat and Beans. 


During this ‘quiescent’ period the crustacean 
inhabitants have time to recuperate. The aquarium 
must be supplied with pabulum, minute quantities of 
wheat, bean, etc. The Hydras eventually hatch out 
and the whole cycle is restarted. Such aquaria are 
useful in that they supply inoculation material to 
start cultures of the Type B class. 


Having illustrated the methods employed by 
using, as examples, organisms which can_ easily 





Fic. 5. 
A AELOSOMA;: (B and C) AMOEBA PROTEUS. 
Chey are seen in a so id watch-glass as withdrawn from the aquarium, 
In reflected light over a dark background there is a superficial resemblance between 
the worm and the Amoeba due to size and appearance. 
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be cultivated with success, I shall now pass on to 
a consideration of protozoa cultures. As already in- 
dicated, an uninterrupted supply of adult Actino- 
sphaeria can only be obtained by applying the 
technique of Type B, using the artifice of making sub- 
cultures frequently, in order to ward off the onset of 
cyst formation. Rotifers form a reliable food organism. 
Space forbids me to say more about these than that 
various species can be obtained by leaving old pond 
gatherings aside, having added a pabulum, e.g., peas, 
broad beans, leaves. When the rotifers are abundant 
they establish themselves on the sides of the aquarium 
from where they can easily be pipetted off to serve 
as food for the dainty looking Actinosphaerium. To 
cultivate this latter a mixture of pond water and 
tap water of pH above 7, along with some adult 
Actinosphaeria, are introduced into a micro-aquarium 
of the size of a tumbler. Dainty and beautiful as is 
the Actinosphaerium, its appetite is great, and it divides 
by fission very often when well fed. The rotifers 
then disappear quickly, and must be replaced as 
required. The few initially inoculated Actinosphaeria 
give rise to multitudes of descendants which, accumu- 
lating on the edge of the dead leaves (introduced 
for the sake of the rotifers), or on the surface of the 
glass to which the rotifers migrate, or floating in the 
water to catch their prey, form a wonderful picture 

a snowstorm in fairyland. 

Actinosphaeria will eat all 
They ingest Chydorus at such a rate that the resulting 
Actinosphaeria look simply like masses of dead 
Chydorus coated over with a thin film of protoplasm. 
They will eat ciliates like Stylonychia and Frontonia, 
small flagellates, fresh-water oligochaetes, crustaceans 
like Daphnia and Cyclops, dipterous larvae, desmids, 
Stenostomum, Tardigrada, even nematodes. But in 
my experience none of these foods can be used with 
the same absolute certainty of success as can rotifers. 
When the Actinosphaeria are well established and 
dividing rapidly by fission, then some of the above- 
enumerated organisms can be introduced. 

If cysts of Actinosphaeria be desired the feeding 
must be stopped, and the aquaria must be put into 
the cold, when the process of cyst formation may be 
observed taking place on the sides of the glass and 
on the dead leaves, etc. 

I have written so much elsewhere about the culti- 
vation of Amoeba proteus and provided so many 
people with inoculation material to start their aquaria, 
from the pedigree cultures at Notre Dame, that I will 
dismiss this subject quickly. The “ principal”’ is 
usually the adult, the optimum pH is 6.6, the technique 
is of the Type A, the pabulum boiled wheat grains. 


sorts of organisms. 





The environment is made suitable for the “ principal ’’ 
by making new cultures—+t.e., by sub-culturing about 
every three months. The inoculation should include 
Menoidium, Astasia—like flagellates, Colpidium, etc.— 
useful food organisms for the Amoeba. 

Paramecia and other ciliates are cultivated in the 
Type A aquarium. They are extremely sensitive to 
change of pH, therefore this must be watched at 
feeding-time. A very dilute suspension of Horlick’s 
malted milk is a good pabulum. When the divisions 
of the ‘“‘ principal’’ begin to slack off a sub-culture 
should be made. 

Cow-dung forms an excellent pabulum for Euglena 
and Chlamydomonas. That primitive and beautiful 
fresh-water oligochaete A eolosoma flourishes in aquaria 
which are similar to those employed for Amoeba 
proteus. 

Hydrogen Ion Concentration. 


Lack of knowledge of the theory of hydrogen ion 
concentration need not deter anybody from using 
the methods suggested below for testing the water of 
various micro-aquaria. I refer my readers to the 
publications of Drs. Atkins and Lebour of Plymouth, 
and Mr. Saunders of Cambridge, for fuller information 
than can be given here.* 

For much of the work described in the foregoing 
article the tabloids prepared by Allen & Hanbury 
are quite adequate. To Io cubic centimetres of the 
liquid of the aquarium after this has been gently 
but thoroughly stirred, one tabloid is added. When 
this has dissolved it gives a definite colour to the 
solution. A comparison of this colour with the 
colour chart supplied by the firm will enable the 
observer to read off the pH of his aquarium to within 
0.5. Even when greater accuracy is demanded, these 
tabloids are very useful as a preliminary test for 
discovering the particular reagent to be employed 
for a more precise determination. Indicators of a 
strength such that 5 drops per Io cubic centimetres of 
the liquid to be tested suffice for the test, can be 
obtained from British Drug Houses, Ltd. In making 
a reading the colours are matched against the chart 
showing the colours of Clark & Lubs’ indicators in 
solutions of known pH. (This can be purchased from 
Williams & Wilkins, of Baltimore, the publishers of 
Clark’s book ‘‘ The determination of hydrogen ions.”’’) 
An accuracy of 0.2 is readily obtainable by this simple 
method. By means of a “capillator ’’ prepared by 
British Drug Houses Ltd, determinations of the pH 
can be carried out on a single drop of the liquid. 


*See Scicnl. Proc. Royal Dublin Society; Journal of Marine 
Biological Assoc. from 1922 onwards; Proc. Cambridge Pitilos. Soc. 
(Biol. Sciences). | 
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| The Make-up of Medizval MSS. 


| By C. M. 


How many people really know what a medieval MS. 
looks like ? For my part, I must confess that until 
long after my Oxford days I thought that all medizval 
MSS. were either huge rolls of parchment, like the 
Parliament Rolls (which have to be hung on special 
stands kept in the Record Office, and read by the 
yard, so to speak), or else small single sheets, rather 
like an officer’s commission in appearance. There 
are MSS. like this, of course, but they are chiefly 
official documents of some kind. Most other MSS. are 
books, bound in much the same way as modern printed 
books, in quires, or “ gatherings,’’ held together with 
string, and finally bound in a cover of wood covered 
with leather, or parchment stiffened in whatever 
way came handy. 


Gatherings and Catchwords. 


This last fact is one to remember in handling medieval 
MSS.; the cover is quite likely to consist of a sort 
of envelope, stuffed with any paper or parchment 
which was lying about when the book was bound, 
and this is often a means of preserving, more or less, 
scraps of MS. which are now priceless. The olde 
they were at the time the more likely they were to be 
treated as waste paper, for interest in old writings, 
as such, did not begin to be general till the latter 
part of the 15th century. This is one way in which 
early copies of books of special interest, for instance, 
parts of the Bible, might possibly be found. 

The “ gatherings,” are more important in 
medizval books than might at first appear. In the 
normal course of things, you may hope to find that 
the quires consist of, say, six sheets, 7.e., twelve pages ; 
the strings will then (with luck) be visible between 
the sixth and seventh pages, and at the foot of the 
twelfth page will be catchwords—the first few words 
of the next quire. (Medieval bookbinders usually 
numbered only one side of each page, if they numbered 
at all; the last page of the quire would be page 
twenty-four according to modern ways of numbering). 
Now, medizval books consist, as often as not, of 
miscellaneous collections, put together in one cover 
for no very obvious reason; the effect is often quite 
as strange a conglomeration as if any one of us were 
to bind together his account book, a group of familiar 
essays and poems, his diary on his last holiday, and 


too, 


Much history, many curious sidelights on the life of forgotten days are embodied in old parchment books ; 
yet even if you can read the old writing there are other difficulties to face. 


his passport, one or two books on chemistry and 
philosophy (probably of different sizes) and a few 
letters from friends, winding up with a collection of 
sermons by a favourite divine. The result is that 
if a page drops out anywhere it is very difficult to tell 
what has happened; the fact that one page gives 
you elaborate details as to the price of different kinds 
of cloth, while the next is concerned with the creation 
of the world, is not in itself an indication that anything 
is wrong, nor, on the other hand, can you be certain 
that all is well, even if the writing runs on smoothly, 
and both pages are the size. But if your 
Suspicions are awakened, you can always turn to the 
catchwords and strings for guidance; if you find 
a quire with six pages on one side of the strings and 
only five on the other it is clear that a page has gone ; 
and if you find a page with catchwords at its foot 
which do not occur at the top of the next page, even 
if it is in a regular gathering of twelve, then you 
know that it has got itself caught in there by mistake, 
and you may be able to find its right place by hunting 
through the book for the catchwords. 


Same 


Casual Trimming. 


Unfortunately, the binder usually had his own 
ideas as to convenience, which do not at all coincide 
with those of the modern reader. He liked, for 
instance, to trim the pages to something approaching 
the same size, regardless of the fact that he may cut 
off their numbers at the top, or the catchwords at the 
bottom; or he may have bound in the strings so 
that it is impossible to trace the size and arrangement 
of the gatherings. If any of these things has happened, 
the difficulty of tracing a missing or misplaced page 
is increased tenfold. 

Many medieval books have been bound more than 
once,.and have acquired additions, or dropped part 
of their original contents. 

It is this unexpectedness which lends half their 
attraction to medizval books; no two are alike, 
there may be something exciting in any one of them. 
Now, we depend entirely on the contents of a book 
for its interest, with the off-chance of getting a little 
aesthetic pleasure from its print and binding; but 
whatever the contents of a medieval MS., its make-up 
is never dull. 
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‘“‘ La découverte d'un mets nouveau fait plus pour le bonheur du genre humain que la découverte d'une étotle.’ 


Bad cooking probably accounts for more ill-health than even scientifically ill-balanced dtet. 
of appetite reacts on the body as well as the mind. 


Foop has been carefully studied from the objective 
point of view and, although the role of the scientist has 
been rather to confirm than direct the opinion of the 
people in their choice of food and manner of feeding, 
very valuable results have been obtained. Yet 
very little scientific attention has been given to the 
subjective, aesthetic, aspect of the subject, which 
seems to have been considered almost negligible 
beside the collection of chemical and physiological 
data. The neglect is to be regretted but, in this 
country at least, is quite understandable. 

The traditional English attitude towards food is to 
demand only that it should be abundant, simple, and 
wholesome, and that it should have no other function 
than to satisfy the simple instinct of hunger. It is a 
robust and utilitarian attitude of which the Englishman 
is inclined to be a little proud, even claiming it as 
a national superiority and viewing with a scornful 
wonder, that sometimes deepens into disgust, the 
earnest or passionate interest that his continental 
neighbours give to the subject. 

The English Attitude. 

The Englishman’s indifference to the finer qualities 
of his food appears to the foreigner either as mere 
insensibility or, if the critic has made the acquaintance 
of our cuisine, as an example of our national stoicism 
which may even evoke his reluctant admiration. 

But we are neither so indifferent as we sometimes 
pretend, nor is our cooking quite so bleak and dreary 
as a foreigner, from his experience of boarding houses 
and small provincial hotels, might reasonably suppose. 

This traditional attitude of indifference to food 
is not found in the peasant or the aristocrat (if these 
old-fashioned, but still convenient, categories may 
be allowed), but is very characteristic of the broad 
strata in between who inherit the Puritan tradition 
and also are more straitly bound by convention than 
those above and below them in the social scale who, 
for different reasons, are able to express themselves 
more freely. The indifference is surely not quite 
sincere, but rather an expression of our national 
distrust of the pleasures of the senses, of that self- 
repression which our foreign critics, excusably but 
not quite justly, call hypocrisy. 


The Appreciation of Food. 


By F. A. Hampton. ! 


The psychology 





If we can admit that we all take an interest in our 
food but, for some reason, do not care to show it, 
then, perhaps, the subject is not quite empty of 
interest. 

The Modesty of the Table. 

The Englishman abroad is by no means indifferent to 
the amenity of good food and his assumed indifference 
at home is very like another kind of prudery, which 
also he is apt to leave behind on his travels. If it be 
prudery, it is not altogether irrational and becomes 
more understandable when we meet it, in another 
shape, in those oriental nations whose modesty is 
deeply wounded if they are overlooked in the act of 
eating. We all feel some uneasiness when we are 
compelled to finish our meal before an onlooker who 
will not share it; and this uneasiness is probably 
an inheritance from remote ancestors for whom 
preoccupation in a physiological function, such as 
eating, left them relatively defenceless and therefore 
insecure against their enemies. For this reason, 
among others, a social gathering was accompanied 
by a feast which was both a sign and a guarantee of 
friendly relationships, since all the participants would 
be under the same disadvantage. The old habit 
still persists very strongly. 

It is probably because we are relatively defenceless 
when eating, and because once in the history of the 
race it was dangerous to be caught at a disadvantage, 
that most of us dislike to eat our picnic lunch in the 
middle of a wide open space and prefer the tables 
near the wall in a restaurant. We are unconsciously 
securing ourselves against attack from the rear. 

If this theory of physiological preoccupation holds 
good it brings the English diffidence towards the 
pleasures of the table into line with those other forms 
of modesty which probably have a similar origin ; 
it would also explain why the pleasures of the table 
are enjoyed most freely in company. 

Taste and Smell. 

When we come to examine the pleasure that we 
derive from our food over and above the satisfaction 
of appeasing our hunger we find, rather unexpectedly, 
that it is obtained through the sense of smell, the 
poor relation among the senses. For all that we call 
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“flavour’”’ in food is an olfactory sensation, and 
through the taste organs in the tongue we can only 
appreciate the qualities sweet, bitter, sour, and salt. 
This dependence upon olfactory sensation is obvious 
when we have a bad cold in the head, which puts the 
sense of smell temporarily out of action, but does 
not affect the taste organs; so that, although we say 
that we have “lost our sense of taste,’’ we can still 
tell as accurately as ever whether our tea is sweetened 
or whether there is too much salt in the soup, though 
we may be unable to distinguish tea from coffee. 
The effect of a cold in the head can be reproduced 
experimentally by pinching the nose, and if we eat 
an onion with the nose firmly held it tastes pleasantly 
crisp and slightly sweet, and with the eyes shut it may 
be mistaken for an apple. When the nose is released 
the individuality of the onion reasserts itself with 
dramatic intensity. 

The true taste of our food, its sweetness, saltness, 
bitterness, or acidity, are the background upon which 
the more delicate and varied olfactory impressions 
are displayed, and there is an intimate, though obscure, 
association between the two kinds of sensation. There 
are certain harmonies between taste and smell that 
are felt too universally to be acquired by custom. 
The smell of onions and garlic is unpleasant as a smell, 
but it seems to be almost universally enjoyed when 
it is associated with a salt taste. Assafoetida, whose 
smell is one of the most unpleasant of the garlic group, 
so that it is sometimes called ‘‘ Devil’s Dung,” is 
greatly appreciated by some Eastern nations, and it is 
said that the real perfection of a grilled steak can 
only be attained if the gridiron be rubbed with a stalk 
of it. 

The scent of vanilla harmonizes with a sweet taste, 
while it clashes with salt and, though less obviously, 
with bitter and sour; peppermint harmonizes with 
sweet and sour, but clashes with a salt taste ; parsley 
and sage both harmonize with bitter and salt, but 
clash with sweet, and there are many other examples 
so familiar that they pass unnoticed. 


The Art of Gastronomy. 


These obscure, but apparently fundamental, har- 
monies between certain tastes and smells show that 
there is a natural basis for the art of gastronomy, 
and that this art is not, as some dyspeptics have 
miscalled it, a perversion of man’s aesthetic faculty 
to unworthy ends. 

Gastronomy has always been firmly claimed as an 
art by its exponents, both amateur and professional, 
and although its standing has never received any very 
warm recognition from professors of other branches of 


aesthetics, yet the studied harmony, balance, and 
congruity that we enjoy in good cooking is incon- 
testably the fabric of an art. It may be urged that 
gastronomy cannot be used to express our emotions 
or ideas (although the unpleasant hero of Huysman’s 
‘a Rebours ’’ attempted something of the kind), and 
therefore does not come within the category of art. 
This raises a controversial point of aesthetics but if, 
upon these grounds, we deny the claim of a good 
meal to be considered a work of art we must, logically, 
deny the same value to a Persian rug or a piece of 
Chinese celadon, as these appear to our Western eyes. 


The Utilitarian Aspect. 


Lack of interest in our food, besides robbing us of 
an aesthetic pleasure, is a very common cause of 
dyspepsia. 

Pevlov has shown that the pleasurable anticipation 
of a good meal excites, in animals, an abundant flow of 
gastric secretion, while an unappetising meal has 
very little effect. The human machinery reacts in the 
same way and we know that a meal eaten in boredom 
or anxiety, or with the mind preoccupied by other 
thoughts, is often followed by dyspepsia. Sir Arthur 
Keith referred recently to the delicate digestion so 
characteristic of the scholar and savant (there are, 
of course, robust exceptions), and one is at once 
reminded of their notorious indifference to the common 
interests of life in general and to food in particular. 
There is a well-known story, which is almost certainly 
untrue, of Newton sitting in front of the fire, steadfastly 
regarding an egg in his hand while his watch simmered 
gently in the saucepan; and there are many others, 
equally characteristic but better founded. 

But indifference to food is no virtue, and does not 
necessarily connote a mind preoccupied with abstract 
thought, and if the scholar must need pay for his 
concentrated mental activity with an _ impaired 
digestion, there is no reason why the ordinary man 
should handicap himself in the same way. 

The English are a nation of dyspeptics, as the 
advertisements of our patent medicines bear witness, 
and our eupeptic neighbours are probably correct 
in attributing most of the disagreeable traits of our 
national character to a disorder of the alimentary 
functions. 

A reasonable and intelligent interest in our food 
might do something to soften those angularities of our 
temperament which are more obvious to our neighbours 
than to ourselves ; it will certainly add to the pleasure 
of life and, one is tempted to think, it may open up 
a field that is not altogether without interest for the 
scientific explorer. 
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University College, London 


By Walter Seton. 
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A Retrospect of a Century. 


The centenary appeal of University College, London, should meet with wholehearted support. Here is the | 
story of the great organization which first opened the gates of learning to those whose religious beliefs barred | 
them from the older wniversities and later was the first to admit women students. | 


THE issue by University College, London, of an 
appeal for a sum of £500,000 in connection with the 
celebration of its centenary is in itself sufficient to 
suggest a retrospect over the past century from the 
standpoint of educational progress, and a consideration 
of what University College has meant in the past 
and still means in the sphere of 
higher education. Nor is there 
any place in which an attempt 
to make this retrospect can be 
made more suitably than in 
Discovery, for University College 
was an experiment a_ hundred 
years ago, and it has never lost 
the spirit of discovery. 


Limitations, 


In 1825 admission to. the 
two older universities, Oxford 
and Cambridge, was limited to 
acceptance of Church of England 
tenets, and the = curriculum 
lacked breadth in many ways. 
University education was thus out 
of the reach of Nonconformists, 
Jews, Indians, and the majority of 
foreigners. The celebrated letter 





trading fortunes which place their owners in a station 
where intellectual accomplishments can be too easily 
dispensed with.’’ Campbell does not mention religious 
tests in his letter, and it is certain that he had no wish 
that education should be in any way anti-religious, 
but the very fact that he made no reference to religious 
tests shows that he did not wish 
to impose them. That, then, 
was the first way in_ which 
University College, London—at 
that time known as the Uni- 
versity of London—attempted 
a new thing in education— 
viz., that it provided higher 
education without regard to 
class, race, or creed. It is not 
surprising that its early sup- 
porters and its first students 
included many leading Non- 
conformists and Jews, and even 
some Indians. 


Engineering. 


Then again Campbell's con- 
ception of his new university 
was that it was to bea “ place 
of full and diversified instruc- 


from the poet Thomas Campbell FLAXMAN GALLERY, UNIVERSITY COLLEGE, tion,’’ a place where the liberal 
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ia arts and sciences were taught, 


to H enry Brougham, published in It shows the Flaxman sculptures and pictures of the founders 


The Times of 9th February, 1825, 
proposing the foundation of a University of London, 
which should provide university education without 
residence and so at a much smaller cost than is possible 
at a residential university, was a bold experiment in 
education. The plan received a warm and enthusiastic 
welcome from a band of broadminded and farsighted 
men who gathered around Campbell and Brougham, 
and helped them to carry out their project in face 
of no small opposition and even ridicule from those 
who were associated with vested interests, clerical 
and educational. Campbell’s idea was that there 
was great need for further education on the part of 
those whom he described as “the middling rich.’ 
He argued that London contained the “ greatest 
assemblage in the world of those small comfortable 


by Professor H. Tonks. 


a place which did _ not limit 
in any way the scope of its teaching or research. If 
that was characteristic of University College a century 
ago, it has been equally true of it throughout the 
intervening years, and it is still true to-day. A few 
typical instances of this breadth of policy may well be 
mentioned. The tenure of the Chair of Engineering 
by Sir Alexander Kennedy was marked by the foun- 
dation of the laboratory teaching of engineering. 
The laboratory teaching of engineering now forms part 
of the normal curriculum of every university, and it is 
rarely realized that that teaching was developed 
nowhere before the ‘seventies, and that University 
College led the way. Incidentally, that fact adds 
point to the inclusion in the college centenary appeal 
of {18,000 for the completion of the reconstruction and 
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UNIVERSITY COLLEGE, LONDON 


View of the portico and dome designed by W. W. Wilkins. 


re-equipment of Kennedy’s old laboratories and of 
{£30,000 for the endowment of the Chair of Civil and 
Mechanical Engineering to be known as the Kennedy 
Chair. 

Again, to take an example from the Faculty of 
Medical Sciences, the modern school of physiology 
was founded at University College by Sharpey, carried 
on by Burdon-Sanderson and Michael Foster, and was 
carried from University College by men trained there 
and was planted by them in other universities. 


Language Studies. 


Or to go for a while to the Faculty of Arts, the 
teaching of Germanic philology in this country was 
developed here long before it became a general feature 
of the modern university. Again, language study 
has been extended in University College by the estab- 
lishment of teaching in Dutch (jointly with Bedford 
College), and in the Scandinavian languages and 
literatures— Danish, Norwegian and Swedish. In 
association with the ordinary language teaching, a 
department of phonetics has been created through 
the initiative of Daniel Jones. The 
profession of librarianship, which has until recent 


Professor 


years been unorganized and the members of which 
university 
Library 


have comparatively rarely received a 
training, has in co-operation with the 
Association and with the Carnegie Trustees become 
a university subject, and a school of librarianship has 
within the last six years been established at University 
College. Mention may also be made of the department 
of applied statistics and eugenics, including the Galton 
and biometric laboratories—a department unique in 
British universities—which has developed mainly out 
of the research work carried on by Professor Karl 





Pearson, who for twenty-seven years held the Chair of 
Applied Mathematics and Mechanics. All these 
instances are mentioned to show that the spirit of 
intellectual adventure and discovery, the determination 
to push ever wider the bounds of knowledge, are by 
no means dead at University College, and the intel- 
lectual traditions which characterized the college 
in its foundation years are still paramount in their 
influence now a hundred years later. 


Women Admitted. 


Reference must also be made to another great 
pioneering move, for which the modern universities 
are to a substantial extent indebted to University 
That move was the opening of university 
education to women. It began in the ‘seventies by 
the tentative admission of women to a limited number 
of special courses. It ended in the last few years in 
the removal of the last barrier, and in the admission of 
women to the one faculty—that of medical sciences 
from which they had been previously excluded. 
That feature has in itself revolutionized university 
education in Great Britain. 

It is on all these grounds that those who are 
responsible for the government of University College, 
London, feel that they can properly and legitimately 
£500,000—1n connection 


College. 


ask for a large sum of money 
with the celebration of its centenary, which will take 
place in 1927. It should be emphasized that the 
main object of the centenary appeal is not to render 
possible further expansion. The past twenty-five 
years, and especially the years since the incorporation 
of University Coliege in the University of London in 
1907, have been years of expansion and progress 
unequalled in the history of the college. The site of 
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the college has been largely extended, the buildings 
have been practically doubled, the academic staff has 
been greatly increased, the number of students has 
been nearly trebled. All this is good, but the need of 
University College now is primarily consolidation and 
endowment. It is true that the centenary appeal 
does contain some items which are in a sense expansion, 
such as the construction of the great hall, the com- 
pletion of the western front, and the erection of a new 
department of zoology. But all these items are really 
the completion of projects already begun. For 
example, the erection of the department of anatomy 
in 1923 by the help of the munificent Rockefeller 
benefaction had as its logical and inevitable sequel 
the removal of the closely allied science of zoology 
and comparative anatomy toa site immediately 
adjacent to anatomy. The largest item in the cen- 
tenary appeal is a sum of £225,000 described as the 
Endowment of Teaching. There are still five full- 
time chairs and nine part-time chairs, which have 
not a penny of endowment. There are also ten full- 
time chairs and seven part-time chairs which possess 
partial but quite inadequate endowments. The raising 
of this capital sum of £225,000 would render possible 
the stabilization of the finances of University College, 
and would enable the college to make less inadequate 
than at present the salaries of the members of the 
academic staff, who are not professors, but whose 
work for the college is nevertheless vitally essential. 


The Library. 


Another feature of the centenary appeal of University 
College which should command sympathetic attention 
from all educated people, is the sum of £30,000 for 
the endowment and reconstruction of the libraries. 
It is not generally realized that there is at University 
College a library of over a quarter of a million volumes 
and pamphlets— certainly one of the largest university 
libraries in this country. Unfortunately, the amount 
which University College has been able to spend or 
can now spend on the maintenance of this magnificent 
adjunct to university education is very far from being 
adequate. It is safe to assert that the expenditure 
on books and binding is much less than that which is 
provided at many universities and colleges which are 
much smaller. The general library of the college is 
quite one of the finest rooms possessed by any univer- 
sity library, but the fact remains that it is a dangerous 
structure, that its floor is unsafe, and that the whole 
general library is not fire-resisting according to modern 
standards. 

Such then are some of the main factors in the appeal 
which University College has recently issued in pre- 


paration for its centenary. The response has begun, 
but the success of the appeal is still on the knees of 
the gods. On the one hand it may reasonably be 
urged that the raising of a sum of £500,000 ought not 
to be impossible for the oldest and largest college 
in a university in the capital of the British Empire, 
in the financial centre of the world, in the city which 
possesses the headquarters of the largest banks, 
insurance offices, stock exchange and so on. On the 
other hand, it is a well-recognized fact by all who are 
concerned with university education, that London 
as a city, as a business and financial centre, has not 
yet awakened fully to the existence of a university 
in its midst, and still less to a full appreciation of its 
claims upon the generosity of Londoners. London, 
like perhaps other cities, has in the past been content 
to make use readily enough of developments for which 
the universities are primarily responsible, without 
feeling an obligation to do much in return. I end 
with a consideration, which may perhaps bring home 
to the average man interested in science the claim of 
such an institution as University College. The 
wireless installation, which now finds its place in 
mansion and cottage alike, is mainly dependent upon 
the thermionic valve. That valve was invented by a 
professor of University College—Dr. J. A. Fleming. 
The experimentation upon it was carried out within 
the walls of University College in Gower Street. 
Suppose it were feasible that each person in the United 
Kingdom, who has installed a wireless set, should 
send just one shilling to the centenary appeal of 
University College, London, at least a quarter of the 
whole sum required for the centenary appeal would 
be at once secured by that means alone. 





BITTERS AND THEIR APPETISING PROPERTIES. 


Do bitters make one more hungry? They certainly 
are popularly supposed to. The physiologists hzve 
now, it seems, found out the facts of the matter. 
To prepare properly for a meal the stomach should 
be getting ready with the gastric juices. Now Dr. 
Hamborg, a Scandinavian worker, finds that while 
water, soup, coffee, and tea induced gastric secretion, 
bitters had no effect whatever. It appears that if 
you wish to digest your dinner most efficiently soup 
is the best preparative. Coffee is next best, tea third, 
and water last. There is this, however, in favour of 
bitters, they empty the stomach more quickly than 
any of the other substances. So that perhaps in 
making way for more, as it were, they do after all 
make one hungrier for the next meal. And this 
popular opinion is vindicated by scientific evidence. 
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| Artificial Silk. 


By E. G. Mountford, B.A. 


Science and commerce are clothing the world in this new material. The author suggests that it will never 


replace real silk, or at all events not until fresh discoveries have been made. The limitations of the new fabric 
are outlined. 


EVERYBODY wears artificial silk to-day. lourteen 
years ago it was quite commonly regarded with a 
certain abhorrence, and confused with adulterations 
and frauds of all kinds. Now no woman disdains 
artificial silk stockings, underwear, knitted and 
crocheted jumpers, and ribbons, braids and hatbands. 
The same fabric supplies 
the decorative effects in num- 
berless cushion-covers and 
hangings, and_ the stripes, 
hair-lines, figured patterns and 
bright ‘flecks’ in many 
heavy costume materials such 
as gabardines, duvetyns, and 
Bedford cords. 

Something very real ac- 
counts for this phenomenal 
rise to popularity. The new 
textile fills an important 
place of its own in modern 
life, and should no_ longer 
be regarded as a_ substitute 
for silk. Its qualities, good 
and bad, are peculiar to 
itself, and need to be under- 
stood before it can be used to 
the best advantage. 

The ignominious — word 
‘artificial’ should be 
dropped, but unfortunately 
there is no name in general 
use to cover all the four recently-invented materials 
which resemble silk in appearance. The term “ vis- 
cose “ will serve most purposes, however, as it applies 
to seven-eighths of the total bulk produced. 


Clothing from Trees. 


No fair judgment can be passed as to the merits 
and demerits of viscose until something is known 
about its real nature and the process of its manufacture. 

The vast forests of northern Europe and America 
provide the raw material—wood. It never fails, as 
the cotton or wool crop may do in a bad season. 
Hence the price of viscose is not only low, but relatively 
stable. The logs are crushed, freed by chemicals of 





A FIGURED FURNISHING FABRIC WITH A MERCERIZED 
COTTON WARP. 
Irdinary co ‘oO > STO ‘eft and viscose fo > figuring weft. . _ : , > 
Ordinary cotton for the ground weft and viscose for the figuring weft wool is light, warm, yield- 


resin and lignum, and so reduced to cellulose pulp, 


which is bleached and then mercerized by caustic 


soda. After being ground to crumbs, it is packed 
in boxes and left to mature, being supplied meanwhile 
with a little oxygen. The right “ spinning age ”’ is at 
last attained, and the pulp is churned with carbon 
bisulphide, with which it 
combines as a_ gelatinous, 
orange-tinted substance called 
xanthate. This is dissolved 
to form a liquid, which is 
actually viscose. 


The Mechanical Spider. 


None of the older dress 
materials has ever been 
manutactured from a_ fluid : 
therein lies the essential 
difference between a fibre pro- 
duct and the new material. A 
fibre of wool consists of suc- 
cessive segments, added one to 
another by natural growth. 
The spun thread is a mass of 
small, curled, interlocking 
fibres, loosely yet firmly com- 


Vig 


bined. They cover a good deal 
of space, and enclose plenty 
of air between them. Hence 
By courtesy of Courtauld’s Ltd.) 

ing, and resilient. Cotton 
and even silk are somewhat similar, in that they 
consist of short fibres and have a little of the quality 
that is best described as “ fluffiness.’’ Viscose can 
hardly be expected to share this quality in the slightest 
degree, seeing that its filaments are absolutely con- 
tinuous, like the liquid from which they are formed. 
The jets of liquid pass through a platinum nozzle 
into a bath of sulphuric acid and sodium sulphate, 
where they immediately solidify. Their texture is 
smooth and glassy. They are stiffer and heavier 
than silk, and less than half as strong when pulled. 
On being twisted together they lie close to each other 
and make a thin, hard thread, with little “ covering 
power “ and air space. Accordingly, they are inferior 
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in warmth even to cotton. -This is one of their 
fundamental limitations. 

Strictly speaking, this production of continuous 
threads is not spinning at all, but it is no more 
inaccurate to use the word here than in connection 
with a spider’s web. 

Viscose Faults. 

Again, its stiffness prevents it from draping and 
‘hanging ”’ well, and there are therefore comparatively 
few cases in which it can be used alone as a woven 
fabric for dresses or drapery. 

This is a disaster for 
manufacturers; all-viscose 
damasks have been designed, 
and other richly ornamental 
woven fabrics which are 
truly magnificent in their 
sheen and _ colouring, but 
they can only be used where 
they are not likely to be 
creased or crushed, and 
where graceful folding is 
not required of them. Occa- 
sionally very fine filaments, 
used in.a loose weave, have 
given a fairly soft and 
pliant material, but as they 
gain in softness they tend to 
lose 1n strength. 

Lack of strength, in a 
certain sense, is one of its 
two incurable defects, but 
that does not mean that it 
gives poor wear except 
under special circumstances 
involving strain or friction 


beyond its capacity. The A DAMASK HANGING MADE 
Dyed in “fast to light’’ 


filament is brittle, not 
tough like a cotton fibre, and 
when stretched or crushed hard it is liable to snap. 
People who rub a viscose garment just as they would 
a natural fibre article, or put it through the mangle, 
and then complain that it breaks into holes, do not 
realize that it is more in the nature of fine spun glass 
than of true hairy thread. 

When damp its weakness is greatly accentuated, 
and frequently it tears like paper. This peculiarity 
gives considerable trouble to the manufacturer, 
especially as the fabric absorbs moisture very readily. 
During the many and complicated stages in its pre- 
paration the rooms in which it is worked must be 
kept at an even temperature, to prevent excessive 
moisture in the atmosphere. 





ww 


The machinery formerly used for other textiles 
has seldom proved suitable for the special needs of 
viscose, and in most cases has had to be extensively 
altered. Nearly all these various adaptations aim at 
the avoidance of two bugbears—strain and friction. 
lor instance, new methods of weaving have been 
introduced, which gives a circular warp and so prevents 
all stretching and misshaping at the warp ends. 
Even the shuttle boxes employed in weaving must be 
lined with fur or swansdown, as the least roughness 
may injure the fragile thread. 
exact and extremely delicate 
control of the tension is also 
necessary. 

Shapelessness. 

The second great defect 
in viscose, which troubles 
consumer and maker alike, 
is its want of elasticity. 
Threads in a viscose stock- 
ing often form ugly creases 
about the ankle, because 
they have been constantly 
pressed and_ stretched at 
the curve of the foot, and 
have not been able to 
spring back into place. More 
serious still is the pro- 
clivity of larger and heavier 
garments to drop hopelessly 
out of shape, for similar 
reasons. The great weight 
of the threads, and the 
ease with which they slip 
one upon the other, are 
factors which tend to en- 


ENTIRELY OF VISCOSE. 


courage this bad habit. 
peice Rigo a vr Lack of warmth, more 
than anything else, places all 
woodpulp clothing in the category of the ornamental 
rather than the useful. People who regard it in this 
light, and recognize its limitations, have no reason for 
complaining of it. Those who trust to its protective 
power as underwear in an English winter are liable 
to harsh disillusionment. So extraordinarily great 1s 
the demand for ornament, however, that numbers of 
women who until a few years ago wore woollen hosiery 
all the winter have taken to viscose once and for 
all, summer or winter. Anyone who can do this 
with impunity in our climate requires an iron con- 
stitution. At the opposite extreme of taste are the 
people who take a lasting dislike to viscose on account 


of its coldness to the touch. 
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But to counterbalance all these faults it has several 
distinct advantages. The first is the beauty of its 
lustrous even surface, which can give a brighter sheen 
than silk. The softer and slightly duller gloss of the 
animal fibre is still preferred by many users who can 
afford to be fastidious, but viscose has enabled 
thousands of women to be elegant at a low cost. 
A satisfactory pair of viscose stockings can be bought 
for five shillings or less, whereas an equivalent silken 
pair would cost ten or twelve shillings. 

Colour Varieties. 

Viscose is to be obtained in an almost infinite variety 
of colours. With care it washes excellently, and unlike 
silk does not turn yellow in the process. Its slippery 
surface repels dust and dirt for a long time, and for 
this reason it serves admirably as a decorative finish 
to furnishings. 

Altogether, viscose probably shows in its most 
favourable light when used for purely decorative 
purposes in combination with other fabrics which 
supply the friction-resisting strength and draping 
quality it lacks. Under these conditions it wears 
remarkably well. 

Viscose and cotton used together make up many 
cheap and wonderfully effective weaves. The contrast 
between the two fibres should be accentuated by 
arrangement. As weft to a cotton warp, viscose 
should be kept slack, partly to set off its brightness 
and partly to save it from breaking. When plain 
it is most pleasing in light shades, and when it provides 
a pattern it should rest on a darker background, and 
always appear on the surface of the cloth. It has 
been proved that in many such mixtures the viscose 
portion outwears the cotton. 


Mixed Fabrics. 


Some of the most exquisite dress-stuffs on the market 
consist of silk backgrounds and viscose patterns. The 
shiny smoothness of the vegetable fibre shows up 
particularly well against the dull gloss of silk threads 
that have been twisted to give a ‘ crépy appearance, 
as in georgette or crépe-de-chine. Here the viscose 
may be used as a plush pile, from which a corrosive 
paste has removed all except the portions desired for 
the pattern. It is not popular as a pile in furniture 
coverings, however, as it does not recover when 
crushed. 

In the course of time the union of viscose and 
worsted may prove to be the most profitable blend 
of all. It may even lend a gayer note to masculine 
attire. This partnership is like the marriage of a 
hard-working plain practical man with a _ stylish 
and showy young woman. There are great technical 


difficulties, however, in adapting two such dissimilar 
fibres to one machine. 

After much patient research and_ experiment, 
viscose has come into its own as a knitting fibre. 
Kor a long time it defied the knitting machine by 
kinking and cracking. The perpetual loop-formation 
showed up its besetting sin—inelasticity. Improve- 
ments in the winding machinery have enabled the 
makers to grapple with this difficulty, and now about 
half the quantity of viscose manufactured is used 
up as machine-knitted stockings and hand-knitting 
yarn for jumpers and dresses. It was really pre- 
destined for these purposes, as in the loose and open 
a large number of very fine filaments 


b 


’ knit-weave ’ 
can be allowed to each thread. Thus they have 
room to spread freely, to gain in “ covering power,” 
and to improve the draping quality of the material. 
The mere fact that they are so continually curved, 
and can naturally be pulled straight, lends them a 
certain apparent elasticity. It also ensures that 
they receive less strain than the threads in a close- 
woven texture, and so adds to their length of service. 
Dyeing. 

The problems connected with the dyeing of viscose 
are extremely interesting to the research worker. 
It has a strong affinity for dyestuffs, and must be 
handled quickly if the shades are to appear level. 
As it will not stand much handling of any kind, 
manipulation is decidedly difficult, and must be 
carried out as far as possible by machine. 

Five classes of dyestuffs give good results with 
viscose. The one most commonly in use is the direct 
cotton class, which includes dyes fast to light but 
not to washing. The only guaranteed fadeless class 
is that of the vat dyestuffs, which require at present 
a longer treatment than the yarn will easily endure. 
Increased technical knowledge will probably allow 
better use to be made of them. 

When compound shades are required, the two dyes 
selected should have a similar “ dyeing number ” 
the number being the index of the capacity to dye 
viscose evenly. Two shades with high numbers make 
the best combination, but two with low numbers are 
better than two with numbers wide apart. For 
example, chlorazol black D.V. 9 bears a very low 
figure, and will not blend well with Diazo_ brilliant 
orange G.R., whose number is 17. If they were used 
together there would be no certainty that any two 
skeins would come out of the dyeing cistern tinted 
alike. Most hand-knitters have had the exasperating 
experience of trying in vain to match a hank of viscose 
at the shop where it was bought a short time before. 
Methodical regard on the part of manufacturers for 
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the significance of dyeing numbers would save much 
of this inconvenience. 

Different kinds of artificial silk react differently to 
the same dyestuffs. This is disconcerting to a maker 
who mixes them unintentionally, but it can be a 
source of many artistic triumphs. Cloths which look 
perfectly plain before dyeing may emerge from the 
cistern striped, checked or figured in two _ boldly 
contrasting colours. 

Science will improve upon almost every process and 
every piece of machinery used in the production of 
artificial silk. The application of physics, which is the 
science of exact measurement, may accomplish wonders. 
Close attention to details of efficiency may even 
slightly lower the price of the goods produced, though 
no great diminution can be expected as the mechanism 
is elaborate and considerable skill is required of the 
operatives. 

But neither science nor any other power is at all 
likely now to supersede the work of the silkworm. 
Viscose will not replace silk, any more than it will 
replace cotton or wool, as some false prophets declare. 
It has come upon the market to stay, but its province 
is distinct. 


COMPOSITION OF SHRIMP MUSCLE. 
MANY experimenters have given us the composition 
of the muscle of the chicken, halibut, ox, scallop, 
rabbit, horse, sheep, pig, and even man, but no one 
up till recently has gone to work on a crustacean. 
Work carried out this year at Washington, however, 
reveals the fact that shrimp muscle, 7.¢., the edible 
part of the shrimp, consists of carbon 52.93 per cent, 
hydrogen 6.33 per cent, nitrogen 16.88 per cent, 
sulphur 1.55 per cent. The total amount of protein 
is approximately 23.37 percent. It thus approximates 
very closely that of mammals rather than cold-blooded 


creatures. 


MUSCLE CRAMP. 


THE Americans now tell us that muscle cramp 
is a consequence of “ alkalosis.’’ Alkalosis, it seems 
(although the word cannot be found in any dictionary 
we know), is nothing more than an_ excessive 
alkalinity of the blood. The cramp can be relieved 
by ‘‘rebreathing,’’ 7.e., breathing in one’s breath 
again. This increases, temporarily, the amount of 
carbonic acid in the blood and so overcomes the 


alkalinity. 
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THE FRENCH LAVENDER CROP. 


GENERALLY the distillation of the lavender harvest of 
France commences about the end of the second week 
in July. Last year, owing to the unusual weather, 
the distillation was delayed by nearly as much as 
two weeks. The heat wave of June did great damage 
to the crop by catching it just before it had attained 
full maturity, and thus. ripening it before the plants 
were ready. Not only this, but after distillation 
commenced cold and stormy weather set in and 
checked the course of distilling, which is carried out 
in plant exposed to the atmosphere and thus easily 
affected by changes in temperature caused by inclement 
weather. In some districts indeed the conditions 
were so bad that distillation had to be abandoned. 
It is thus possible that the price of lavender water 
will increase in consequence of the probable scarcity 
between now and the next year’s harvest. 





THE SELSEY ARMLET. 


On the 18th November a lady walking along the 
sands at Selsey Bill, Sussex, picked up an early British 
gold armlet, identical in pattern with those figured 
and described in the British Museum Guide to the 
Antiquities of the Bronze Age (pp. 47-52 et passim), 
but more than ordinarily massive. It has the usual 
flattened terminal knobs, the outer circumference 
is hemispherical and the inner is very perfectly counter- 
sunk. It weighs 4 oz. 13 dwt., and is in perfect 
preservation—it cannot have been washed out of the 
neighbouring brick-earth “ cliff’’ more than a few 
hours or days at most. The finder having shown it 
to a Chichester jeweller to ascertain its value, that 
worthy impounded it on the plea that it was his duty 
to report the find to the police—but offered her {15 
for it, “‘and a share of the profit when sold.’’ The 
next step in the history was its impounding by the 
local police as ‘treasure trove ’’—to this astute 
body it may be assumed that the terms “ ves nullius ° 


ce 


and ‘‘animus trovandi’”’ are Greek—or possibly 
Choctaw. The question of the rights of the Lord of 


the Manor—who—or which—at Selsey is a limited 
development company, might have arisen, as_ the 
object was found between tidemarks, and the Lord 
of the Manor having a “ grant of wrecks ’’ from King 
James I. A Coroner’s Jury having, however, duly 
“sat ’’ upon this armlet, and the Jury having found 
that it was ‘treasure trove,’ it may eventually 
find its way to the British Museum. Most of the 
gold-finds at Selsey immediately ‘‘ disappear,’’ so it is 
fortunate that this exquisite object was found by 
one who had no idea of its value. 
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Mirrors and Some Reflections. 


By Violet M. Methley, F.R.Hist.S. 


Magic and mythology both enter into the history of mirrors, and only three hundred years ago they were 
wonderful rarities. To-day thev are commonplace enough, but we are still superstitious about them. 


KEFLECTIONS on mirrors—-and the word is apy ropriate 


here—are two-sided. There is the historical aspect, 
which is as full of archaeological interest as any of 
man’s crafts and subtleties ; and there is that strange 
and mystical character, 
that element of magic and 
of the supernatural which 
has always clung to the 
mirror. Probably it dates 
back to the days when 
primeval man first peered 
down at his reflection in a 
forest pool, seeing it, not 
aS a mere image, but as 
a projection of himself. 
That belief, as Sir James 
Krazer tells us, is still 
found amongst the Austra- 
lian aboriginals and other 
primitive peoples, who 
believe that the reflection 
of a person is actually his 
or her soul. 
Magic. 

leading logically from 
this, it is accounted the 
equivalent of murder 
amongst some savage 
races to break deliberately 
the looking-glass which is 
the property of another 
and contains, as it were. English : 
theowner’sreflected spirit. 

And here, it would seem, we have the origin of 
that widely-spread, that almost universal superstition 
which attaches such malevolent importance to the 
breaking of a mirror—a_ superstition from which 
few of us are entirely free. We may laugh at the 
belief that to break a looking-glass is unlucky, fore- 
telling death, disappointment, bad fortune for seven 
years, or the everlasting bachelorhood or spinsterhood 
of the breaker. We may laugh at it—but we do not 
iike to be the one to do it, all the same; it almost 
seems like some atavistic deep-rooted instinct. 





MIRROR FRAME OF LACQUERED WOOD WITH STUMP-WORK 
EMBROIDERY. 
17th century. in a murror. l[or, the 


Another aspect of this strange belief is to be found in 
the old wives’ superstition that, when there is a death 
in a house, all looking-glasses should be covered up. 
That it still survives in England I know from 
experience. On the death 
of a relation in Lincoln- 
shire, her landlady~a 
woman of fair education 
immediately flung a towel 
over the mirror on the 
dressing-table and _pro- 
ceeded to cover all the 
other looking-glasses in 
the house, giving as her 
reason that “it must 
always bedone.”’ Although 
no doubt this superstition 
is just blindly followed, it 
would seem to arise from 
the idea that the spirit of 
the dead, still hovering 
near, can, if it so wishes, 
seize upon the soul of any 
living person whose image 
is reflected in the glass. 

kor the same _ reason, 
another country supersti- 
tion, still existing in the 
eastern counties of Eng- 
land, refuses to let sick 
persons look at themselves 
ital ati body being weak, some 
mischievous spirit might the more easily seize the soul, 
through its reflection. 

Spirit Images. 

Since it is the image of the soul which appears in the 
surface of the looking-glass, it is easy to trace the origin 
of those other rites and superstitions, especially 
associated with All Hallow-e’en. For the disembodied 
spirit might surely be seen as well as that of one who 
is still in the flesh, and therefore, if the seeker sits 
before a mirror, and peels an apple, it is said that 
phantasms of the dead will appear reflected in its 
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MIRROR, IN) CARVED AND GILT FRAME. 


Attributed to 8 ere English; about 1765 
Height 6 ft. 2 in., width 3 ft. 7 in 
(Victoria and Albert Museum. 


surtace, or that a maiden will see the face of her future 
lover imaged there. 

It is no very long 
‘“ superstition “ to the beliefs of primitive mythologies, 
so that it is not surprising to find mirrors employed in 
the rites of religion in the East. Travellers in the 
India of the eighteenth century found that women 
waved mirrors before the image of the Goddess Kali, 
to propitiate that strange and sinister deity. Moreover, 


journey from what we call 


in some subtle way, this waving was supposed to take 


the place of a human sacrifice. It is a further extension 
of that belief which, as we have already seen, looked 
upon the image in the glass as an actual projection of 
the person reflected. 

Ritual Uses. 

Mirrors were employed ritualistically in India 
after another fashion, as is related by Captain Colin 
Mackenzie who, in 1797, visited the Pagoda of 
Maldecarjee, about 100 miles from Hyderabad. This 
temple was so extremely sacred that no ray of light 
was ever permitted to enter it, and the image of the 


NO 
a | 


god was only seen on certain prescribed occasions 
by means of a curious ceremony. No artificial means 
of lighting could be introduced, but at a fixed hour, 
when the faithful were gathered together before the 
darkened shrine, a boy stood in the doorway and 
waved a concave mirror of white metal in such a way 
that the rays of the setting sun were reflected in its 
surface and thrown upon the sacred image, which 
thus became momentarily visible. 
Moral Emblems. 

Still farther east, amongst the Japanese, mirrors 
were an essential part of their moral and religious 
life—and have not yet lost their potency amongst 
the least sophisticated of the community. The 
round polished metal mirrors, still in use, are emblems 
of the soul of woman, and two must find their place in 
the trousseau of every bride. These mirrors are 
carefully selected in accordance with her characteristics, 
and incised mottoes and emblems adorn the backs. 

Japan possesses a very sacred mirror, as part of the 
imperial regalia. It is preserved in the Temple of Isé, 
this bronze looking-glass, which is said to have been 
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FRAME OF CARVED LIMEWOOD, 
Attributed to Grinling Gibbons (b. 1648, d. 1721). Tounshend Bequest 
(Victoria and Albert Museum 
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sent down from heaven as a sign of favour by the 
Sun-Goddess at the foundation of the Empire of Japan. 
The so-called ‘“‘ magic mirrors’’ of commerce also 
come from Japan and China, and are still to be bought. 
These looking-glasses of polished metal, when held 
up at a certain angle, so that the reflection from their 
smooth side shines on the wall, show, also reflected, 
the pattern incised on the back. Modern scientists 
point out that it is merely some accidental peculiarity 
in the shape which causes this trick—but to our 
ancestors of the Middle Ages it seemed sheer magic. 


Proof of Witchcraft. 


When one of these mirrors was found in the house of 
Colla da Rienzi, it was considered as proof positive 
that he had dabbled in witchcraft and, in the same 
way, another which was discovered under the pillow 
of the heretical Bishop of Vernon after his death, left 
no doubt in the minds of his enemies that the worst 
crimes imputed against him were true and proven. 
lor the belief in magic mirrors, as a means of divination 
and spell-binding, was most firmly engrained in the 
society of the Middle Ages and even down to later 
times. They were one with the pool of ink and the 
crystal globe, and in them the past and the future 
could be reflected as surely as the present. It was 
such a mirror which the courtly Persian poet described 
when he wrote, in 1414, of how : 

‘’ Krom his secret art, the sage Vizyr 
A magic mirror made 
And looking in that mirror’s face 
The Shah beheld the face of his desire.”’ 

In legend, myth and fairy story we find the strange 
There is 
which 


wavering reflections of these magic mirrors. 
mirror in the “ Arabian Nights,’’ 


showed in its polished surface whether beauty was 


Alasman’s 


reflected 


Again 


only skin-deep—whether the lovely face 
there was that of a 
there was Prester John’s looking-glass, wherein he 


vast 


virtuous maiden also. 


could see all that happened throughout his 
dominions. 

Two wondrous mirrors were made by Merlin the 
Wizard 
those who looked into it what they wished to see, 
surely a most desirable attribute 


one, for King Ryence of Wales, which showed 


and nothing else 
in a mirror. The other mirror of Merlin, which was 
round in shape and of a surpassing brilliance, reflected 
in it what the most secret foes of the gazer had in 
mind, so that they were thereby warned of the 
intentions of their enemies. 

Lao’s mirror, in Eastern mythology, reflected only 
the mind; Vulcan’s, in Western myth, warned of 


approaching peril. And we shall all remember from 


our own fairy-tale days, how the treacherous mirror 
in the story of “‘ Snow-white ” told the wicked and 
jealous queen where her lovely stepdaughter was 
hiding. 

The Greeks used mirrors for purposes of divination. 
At Patrae, if the friends of a sick person sent to inquire 
of a local deity as to the result of the illness, a mirror 
was let down into a well which formed part of the 
temple precincts. The looking-glass was allowed to 
touch the surface of the water, and left there for 
some minutes, whilst the priests prayed to the god to 
reveal his purposes. Then the mirror was drawn up, 
and it was believed that the face of the sick person 
would be seen reflected there, either as dead or alive, 
according to the fate which waited upon him. 

A link between science and magic is probably to be 
found in the famous mirror of Ptolemy, which old 
writers tell us was placed by Ptolemy Evergetes in the 
or lighthouse at Alexandria, 
In this 


Tower of the Pharos, 
somewhere about two hundred years B.C. 
gigantic looking-glass, so ancient historians solemnly 
declare, everything which was transacted throughout 
all Egypt, both on sea and land, was accurately 
reflected, and an enemy’s fleet could be discovered 
at a distance of a hundred leagues. The mirror, so 
Abdulfeda says, was of Chinese iron, and it was from 
this Eastern origin that it derived its marvellous 
powers. 


Ancient Glassworkers. 


[It is quite possible that Ptolemy's mirror was an 
early form of telescope, and not a reflecting looking- 
glass at all. It is well known that the magnifying 
powers of glass lenses were known to the ancients, 
and such an object would account for all the magical 
stories which grew up around it. 

In the same way, no doubt, 
centuries later, that Nero possessed a mirror cut 
from a solid emerald. 
short-sighted, it is most likely that this was some 
kind of eyeglass or magnifying-glass, made from 
for it was always difficult for the 


arose the legend, 


As the Emperor was exceedingly 


greenish glass 
credulous of the early ages to distinguish between 
glass and precious stones. It is for this reason that 
we find so many stories of pillars, temples, doors, and 
windows, or huge statues cut from solid blocks of 
emerald, ruby, amethyst. The fact 
is that the ancient glass-workers were extraordinarily 


sapphire, or 


skilled, and possessed the power of working in enormous 

blocks of their material, whilst it was still malleable 

a secret which has been lost by modern craftsmen. 
In these circumstances it is that 

mirrors were not in use to any extent during the first 


glass 


curious 
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fifteen centuries of this era. They were known. 
In the Turin Museum there are two small glass mirrors, 
framed in wood, and others have survived from Roman 
times at San Remo and elsewhere. It is mentioned 
by Pliny that there was a manufacture of glass mirrors 
at Sidon; and Aristotle, four centuries earlier, says : 
‘If metals or pebbles have to be polished to serve 
as mirrors, glass or crystal requires to be lined with 
a sheet of metal to throw back the image.’ But the 
mirrors of the ancients were almost invariably of 
polished metal, often most 
beautifully worked on the 
frames and_ backs, and 
enclosed in elaborate cases. 
Such a metal mirror— ot 
a greenish-yellow colour 
was that which was fre- 
served at St. Denis until 
1749, and which was tradi- 
tionally possessed by Virgil, 
and used by him to predict 
the future. For Virgil, 
like other great men of his 
own and other days, did 
not escape the charge of 
wizardry. 


Metal Mirrors. 


The Romans used metal 
mirrors of various sizes, 
not only small ones slung 
from the waist or wrist, 
but full-length ones, whose 
polished surfaces were kept 
in a state of perfection by 
the unfortunate slaves. For 
these metal looking-glasses 
tarnished very easily and, 
in consequence, it was 
necessary to keep sponges 
steeped in powdered pumice- 
stone fastened tothe frames. 

Under the Empire, Roman craftsmen tried to find 
substitutes for metal in the manufacture of mirrors, 
and a kind of black glass was used, which only reflected 
when it was wetted. A looking-glass of this kind was 
found at Pompeii. Large sheets of obsidian or mica 
were also employed for this purpose, and a kind of 
transparent stone known as Phengites. It was with 
sheets of this material that Domitian, in A.D. 81, 
caused the gallery where he walked daily to be 
lined. The suspicious, nerve-racked emperor feared 
conspiracy and murder—probably with reason—and 





MANTELPIECE. PINEWOOD. 
English ; second half of 18th century. 


by surrounding himself with mirrors hoped to make 
certain of seeing the approach of possible assassins. 
It is an ugly picture—that of the tormented man 
pacing to and fro, starting back again and again 
from his own reduplicated reflections. 
Experiments notwithstanding, 
remained in constant use until the times of the Stuart 
kings in England. The Roman legionaries introduced 
them into Britain, most probably, and century by 
century they increased in beauty and value until 
it was considered a rare 
and costly gift when Pope 
Boniface sent a_ silver 
mirror to Queen Ethel- 
burgha of Northumbria. 


metal mirrors 


Ornaments. 


By the days of the Plan- 
tagenets small round metal 
mirrors had become as in- 
dispensable a part of a 
lady's dress as the pocket 
looking-glass isnow. They 
were slung from the wrist 
or hung at the waist or 

later by the Elizabethan 
gallants—worn as a brooch 
in the cap or hat. For, 
although the method of 
making mirrors from glass 
had been discovered and 
they were being thus manu- 
factured by the Venetians, 
the glass-makers of Murano 
preserved their secrets 
with astounding jealousy 
and sold their wares at 
fabulous prices. As early 
as 1317 they were making 
glass mirrors, but the 
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STYLE OF CHIPPENDALE. 
Height ro ft. 6 :in., width 6 ft. 5 in. 
(Victoria and Albert Museum.) 


greatest precautions were 
taken to prevent the tricks 
of the trade from becoming public property. If a 
Venetian glass-worker left his native town, he was 
dogged by spies, and compelled by law to return within 
acertain time. Andif that closest of all Unions found 
reason to suppose that he meditated treachery, certain 
members of the guild were dispatched, not merely to 
warn and intimidate, but actually to murder him — 
a penalty which was carried out in cold blood on the 
Pont Neuf at Paris at least on one occasion. 

It was not until 1665 that Colbert, the great rench 
Minister, broke the monopoly and induced a colony of 
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Venetian glass-workers to settle in Paris on con- 
sideration of a huge subsidy. After this the trade Books Received. 
lost its mysteries. Looking-glass factories were 


established at Lambeth by the Duke of Buckingham 
in 1670 and also by Sir Robert Maunsell. Step by 
step glass has entirely superseded metal in the making 
of mirrors. 

Once glass was established as the reflecting medium, 
it seemed that workmanship centred on the frames. 
Those of the seventeenth of amazing 
beauty and costliness, and one, which 
Marie de Medecis, and is preserved in the 
is crusted with gems valued at over £6,000. 

Some of Grinling Gibbons’ most elaborate wood- 


century are 
belonged to 
Louvre, 


carvings were used on mirror-frames, and the carved 
and gilt specimens of the Chippendale period are 
Perhaps more satisfactory 
Adam era 


sometimes very beautiful. 
still are the later mirror-frames of the 
with their simple, comely lines, and there is a quaint 
charm about the lacquered frame of the seventeenth 
century which encloses pictures of elaborate ‘‘ stump- 
work ” embroidery. 

Nowadays neither mirrors nor their frames seem to 
call forth much artifice ; we are 
content to accept them on a strictly utilitarian basis. 


exercise of art or 


And one must go back to Socrates to find the looking- 
glass used to enforce a moral lesson. It is Coelius 
Rhodiginus who writes : 

‘“ Apuleius tells us that Socrates made use of a 
mirror for moral instruction. [or he urged his pupils 
to look at themselves frequently in the glass that he 
might beg any of them who should be gratified by his 
own beauty not to spoil the dignity of the body by a 


dishonourable state of mind.”’ 
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BOROCAINE. 
EVERY month or so there appears a claim by somebody 
that he has at last made the ideal cocaine substitute. 
Accordingly one grows sceptic of the repeated wonders 
of the latest of wonders. [rom all accounts, however, 
it would seem that at last we have got near, if not 
arrived at, the ideal local anaesthetic. To understand 
the method of its working it is first necessary to 
remember that cocaine and its many substitutes are 
not used in their uncombined form ;_ they are combined 
with an acid such as hydrochloric, and the resulting 


chloride is used as the anaesthetic. This has the 
disadvantage that the “ strong ”’ acid (such as hydro- 


chloric) renders the cocaine extremely soluble. Upon 
injection for anaesthetic purposes it is thus readily 
taken up by the patient’s blood stream and so is 
rapidly dispersed through the whole of the body. 


Its value as a local anaesthetic is thus considerably 


diminished. By combining the cocaine with a “‘weak * 
acid instead of a “ strong,’’ however, this wander-lust 
The workers, Messrs. 
this fact, 


of the cocaine can be overcome. 
Copeland and Motton, who 
prepared a compound of cocaine and boric acid—an 
This is cocaine borate 
acid— 


discovered 
acid well known to be “ weak.”’ 
or borocaine. Upon injection the 
boric acid—is set free, leaving the cocaine to do as it 
likes. Cocaine is only soluble when combined with 
a “‘strong’’ acid, alone it is very nearly insoluble. 
Hence the cocaine split off from the borocaine is unable 
to wander far and remains at the site of injection. 
It is thus made to act more truly as a local anaesthetic. 
This discovery should greatly assist our surgeons in 
minor operations as it entirely overcomes all the 
difficulties formerly presented by the use of the 
“strong ’’ compounds of cocaine that were the only 


‘ 


‘weak ” 


ones available. 
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Simon van der Stel’s Expedition to Namaqualand, 1683. 
By Professor G. Waterhouse, Litt.D., F.R.G.S. 


Missing documents clearing up some of the early history of South African exploration by the Dutch have 


been brought to light at Trinity College, Dublin. 


This expedition appears to have nearly reached the Orange 


River, which was not discovered till seventy-five years later. 


SINCE the year I69I or 1692 there has been an 
important gap in the South African records of the 
Dutch East India Company, now preserved at The 
Hague. The index to Kol. Arch. No. 3999 assigns to 
pp. 671-727 a ‘“‘ Journal of the expedition to the land of 
the Amaquas under the command of Commander van 
der Stel, beginning 25 August, 1685, and ending 26 
January, 1686,” and to pp. 728-870 ‘Seventy-two 
divers drawings belonging to the same Journal.’’ 
Both these entries in the index are joined by a bracket, 
against which appears the melancholy note: “ Kemoved 
about I69I or 1692, but unknown to whom detivered.’’* 

The missing documents have now been discovered in 
the library of Trinity College, Dublin, in a volume of 
the Fagel Collection, which was purchased in London 
in 1802. The Trinity College MS.} is undoubtedly the 
official journal of the expedition, although an earlier 
draft, now lost, appears to have been given by Willem 
Adriaan van der Stel, the Commander’s son, to Francois 
Valentijn, who published it in his great work ‘‘ Oud 
en Nieuw Oost-Indien, 1724-6.’’ This text differs 
markedly in detail from the newly discovered Trinity 
College MS. and does not, of course, include the fine 
series of coloured drawings. 


A Copper Mountain. 


The object of Commander van der Stel’s expedition 
was to explore the Copper Mountains, vague reports 
of which had reached Fort Good Hope. The Dutch 
East India Company, anxious to develop the resources 
of its new colony, had for several years encouraged 
its servants to search for minerals, and the receipt of 
specimens of ore from a reputed mountain of copper 
in the unexplored country to the north directed atten- 
tion to that quarter. In 1682 a party under Ensign 
Bergh reached the Doorn Bosch River. Little infor- 
mation about the copper mountain was obtained, 
however, and a second attempt made the next year 
by the same officer was even less successful. The 
Commander then decided to lead a large and fully 
equipped party in person and he communicated his 





* Molsbergen: ‘‘Werken uitgegeven door de Linschoten- 
Vereeniging.’’ XI, 1916. 
t Fully described in The Geographical Journal, Oct., 1924. 


project to the High Commissioner, Hendrik Adriaan 
van Rheede, who carried out an inspection of the 
colony in 1685. Consent was given, and as soon as 
van Rheede had sailed for the East, the Commander 
set out on his expedition, the most important yet 
undertaken by the company since the first settlement. 


The Waggon Train. 


The party consisted of the Commander, with three 
black servants, fifty-six white men of all ranks, a 
rebellious prince of Maccassar, named Dain Bengale, 
who had been exiled to the Cape, the prince’s servant, 
and a number of Hottentots who acted as guides and 
interpreters. The imposing baggage-train consisted 
of a carriage with six horses, eight mules, fourteen 
riding-horses, two field-guns, eight carts, seven wagons 
(one carrying a boat), and two hundred and eighty-nine 
draught oxen. A further party of six burghers, with 
their own wagons and teams of six oxen, accompanied 
the main body as far as Olifants River. A start was 
made at ten o'clock on the morning of Saturday, 
25th August, 1685, and at four o'clock in the afternoon, 
at a place called Hooge Kraal, the Commander took 
formal leave of the subordinates who were to direct 
the government of the colony in his absence. 

For five weeks the expedition followed approximately 
the route taken by previous explorers and the con- 
ditions with regard to grass and water were found to be 
unusually favourable. The Commander observes on 
more than one occasion that he found three feet of 
water in streams hitherto reported dry. He devotes 
great attention to an examination of the ground as he 
proceeds, noting the sections which appear suitable, 
either from the quality of the soil or the supply of water 
and fuel, for settlement and cultivation. Nor does 
he neglect the flora and fauna, tor he has with him an 
expert artist who collects specimens and makes sketches 
from life. He is not mentioned by name, but from 
other sources we learn that he was one Hendrik 
Claudius, a German by birth, who no doubt executed 
the series of drawings just discovered. 

On 5th September the column was attacked and 
discomfited by an infuriated rhinoceros which, without 
any warning, charged the Commander’s carriage. He 
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sprang out in the nick of time with a blunderbuss 
in his hand and took aim at short range, but the 
weapon misfired and the Commander was very nearly 
knocked down. The animal ran past him, however, 
and made off, scattering a party of mounted men on its 
way, several of whom were thrown though not seriously 
injured. On 11th 
September two 
elephants were seen, 
one of which came 
right up to the 
camp. Trumpets 
were blown’ and 
drums’ beaten’ in 
order to scare it 
away, but the in- 
quisitive beast took 
no notice of this 
display, satisfied its 

curiosity by a closer  { 
inspection of the 

laager and then 

ambled indifferently 

Other 

animals, etc., seen 
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him of his cattle, although he had been confirmed 
in his position by the Company and carried its official 
staff. Van der Stel was able to reconcile the two 
parties, first giving them an excellent lecture on the 
danger of internal feuds in a small tribe surrounded 
by more powerful neighbours, then paying— in tobacco 
~ for every head of 
cattle restored to 
the now reinstated 
chief. 


Tobacco. 


The first great 
test of his diplomatic 
}owers came on 4th 
October and_ the 
following days, when 
the party, now well 
north of the Doorn 
Bosch River, came 
into contact for the 
first time with the 
Amaquas. Certain 
Bushmen, or Son- 
quas, whose support 
had already been 
secured by the 
Commander's hosp1- 
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three plants. 
Another important 
duty imposed on the 
Commander was the 
cultivation of friendly relations with the natives and 
the encouragement of trade, particularly in cattle. 
Consequently we find that whenever he meets a 
few wandering Bushmen or the larger kraals of the 
Griquas and Amaquas he entertains them lavishly 
with meat, tobacco, and brandy. A certain tribe 
of Griquas had deposed their chief and deprived 
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and tobacco to the 
Amaquas, with the 
result that curiosity 
drew large numbers 
to the neighbourhood of the ‘camp. A_ certain 
chief, named Noncé, was inclined to be truculent 
at first, but the Commander’s firmness overcame 
his hostility and he promised to barter cattle and 
bring the other chiefs to the camp. Returning 
the next day with his son, he made specious excuses 
and the Commander found it necessary to detain 
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the son and another native, named Rabi, as hostages, 
as it appeared that these two had practically deposed 
Noncé and were hatching a plot against the expedition. 
An armed party was sent out to one of the kraals to 
persuade the Amaquas to come and trade. In the 
meantime, Noncé and his people were lavishly enter- 
tained and declared themselves willing to barter 
cattle. Eventually, after two or three days of some- 
what precarious negotiations, five chiefs, Oedesson, 
Harramoe, Otwa, Haby, and Ace, persuaded by the 
example of Noncé, came to the camp with every sign 
of friendly intent. Oedesson, in particular, showed 
himself anxious to conciliate the white men and assist 
the expedition in its object. The Commander at 
once came to an agreement with them, which was 
celebrated in the usual way with much eating and 
drinking. 
The Unknown River. 


On 11th October the party reached the mountains 
which had baffled Olof Bergh in 1683, and the Com- 
mander found himself in a country as yet unexplored. 
Three more kraals of Amaquas now came to the camp 
with supplies of cattle and the Commander decided 
to make a formal treaty with the natives. It was 
solemnly agreed that the Dutch and the Amaquas 
should live at peace with one another, that the Amaquas 
should not fight among themselves but, if necessary, 
solicit the intervention of the Dutch to suppress civil 
war, and that the Commander should communicate 
the terms of the treaty to the Cape Hottentots, the 
Hesiquas, and the Griquas, and warn them to treat 
the Amaquas as friends, so that the latter might 
peacefully visit the Cape for purposes of trade. Nothing 
definite was settled about the Copper Mountains 
pending their exploration, but |it was arranged that 
Oedesson and Haby should act as guides. 

About this time the Commander received the first 
news of a mysterious river, called EKyn, which was 
reported to be very large, rapid, and deep and to lie 
about ten days’ march from the Copper Mountains. 
This is the first account given by any traveller of the 
river now known as the Orange. 

On 21st October, after a difficult march through 
rough, mountainous country, the expedition at length 
reached its goal and camped at the foot of the Copper 
Mountains, now seen for the first time by white men. 
Several days were spent in sinking shafts and smelting 
samples, and the Commander was highly satisfied 
with the quality of the mineral disclosed. 

On 5th November the party struck camp and 
turned south again, seeking an approach to the coast, 
as the Commander wished to discover some natural 


harbour where ships might lie in safety. He had in 
mind the possibility of conveying copper to the nearest 
convenient point on the coast and thence by ship to 
the Cape. This part of the journey presented such 
difficulties that Oedesson, whose attitude towards the 
Commander had begun to change, refused to accom- 
pany the expedition farther and turned it from the 
proposed route by giving talse information. The 
other chief, Haby, who had remained loyal, fell ill 
and was allowed to return to his kraal, after being 
suitably rewarded. Oedesson was kept under guard, 
but it was nevertheless necessary to employ him as 
He continued to do all in his power to prevent 


guide. 
advancing westwards. On _ Ioth 


the party from 
November, after a particularly irritating misdirection 
on the part of Oedesson, the party fell in with several 
of the Amaqua chiefs who had been parties to the 
treaty, and an account of Oedesson’s misdeeds was 
rendered to them. They sat in judgment upon him 
and condemned him to death for treachery, but the 
Commander intervened and he escaped with a severe 
reprimand. He was heard of again at a later stage 
of the journey, when he showed renewed though 
impotent hostility towards the white men. 

Several weeks were spent in the exploration of the 
coast, but with little result. One party explored the 
suffalo or Touse Kiver, enduring great distress from 
lack of water on the way, but no useful harbour was 
discovered. Water and grass were now everywhere 
very scarce, both men and animals suffered severely, 
and there was general relief when, on 11th December, 
the Commander decided to return to the Cape. He 
took with him an Amaqua of the tribe of Kamezons, 
who were said to inhabit the banks of the Iyn, in the 
hope of obtaining further information about this 
great river. The native said it was a very large 
river, that it rose among high mountains and ran 
down very swiltly to the sea; beside it was a large 
lake on the shores of which a tribe of Hottentots dwelt 
all the year round; and it could be reached from 
this camp in about tour or five days. With this 
information the Commander had to be content, and 
the Orange River remained undiscovered until Jacobus 
Coetsee crossed it on an elephant-hunting expedition 


in 1760. 


DiRECT current generators to give 500,000 volts have 
been designed by M. A. d’Arsonval. A_ high-tension 
alternating current is rectified by thermionic valves 
(KKenotrons) and an arrangement of condensers. A 
total potential of 600,000 volts has been built up on 


this system. 
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Book Reviews. 


Ea.'y Science in Oxford. Volume II] (Part 1: ‘‘ The Biological 
Sciences ”’ ; Part II: ‘“ The Biological Collections.’ 
Volume I\ ‘*The Philosophical Society.” py KX. 2. 
GUNTHER. Vol. III, £2 2s.; Vol. IV, £1 1s. 


Oxford is happy in having at the present time two brilliant 
students of the history of science. Dr. Charles Singer's 
knowledge of ancient and mediaeval sciences is probably unique ; 
and in Mr. k. T. Gunther of Magdalen College the University 
has a student profoundly learned in the records of science in 
Oxford. In the Stuart times that place was much more actively 
engaged in the pursuit of “ natural philosophy ’”’ than was 
Cambridge. The Royal Society was a direct lineal descendant 
of a body of men who began meeting together in the year 1645 to 
discuss questions of scientific interest. Many of the members 
of this informal body moved to Oxtord during the Civil War, 
and after the return of Charles Il they decided to bring a formal 
society into being under the patronage of the returned king. 
Dr. Gunther in his book gives a full account of the activities of 
these savants. In Volume III the biological sciences and the 
biological collections (alas! too often scattered) are described 
under their various subjects, and there are a number of appen- 
dices, running to 150-odd pages which included the catalogues 
of the Tradescant Museum and the Ashmolean Museum; and a 
list of Oxford doctors and_ professors. 

One of the features of the history of science at Oxtord 1s 
the way in which great and important collections have been 
lost or neglected. The account of the Buckland bequest makes 
gloomy reading : 

‘“ The subsequent history of the collection is a melancholy 
record ot neglect Owing to a variety of causes, a great part 
of this valuable bequest to the University remained in the 
same condition (and with perishing labels), in which it had 
been removed trom the Clarendon, for half a century. 
The Hebdomadal Council were urged to apportion a s] ace, 
when the enlargement of the Museum buildings was con 
templated, for the ‘collection in the cellars,’ as it was 
called, and about 1892 a large room was placed at the 
disposal of the Protessor of Geology. There the matter 
rests, and, it is feared, will continue to rest, unless the 
University makes a special grant to rescue this bequest 


from oblivion.” 

Again, Charles Daubeny of Magdalen leit some 15,000 localized 
and catalogued specimens contained in nearly 500 drawers, 
the result of a lifetime of travelling and collecting. Many of 
them are type specimens, ard yet, as Mr. Gunther points out, 
this fine collection is practically useless tor research owing to 
lack of accommodation. Unhappy also was the tate of the 
unique dodo, which was “ ordered to be removed at a meeting 
of the majority of the visitors,” in the year 1755, the official 
proc eedings being described as tollows : 

‘ The relics we are told were ‘ a Museo subducta, annuen- 
tibus Vice-cancellario aliisque Curatoribus, ad ea lustranda 
convocatio, die Januarli 8vo, A.D. 1755.” 

The name of John Tradescant, the donor of the stutted dodo 
a bird which has become almost the emblem of extinction 
has been rather unfairly replaced by that of Ashmole, to whom 
he left his collections. Ashmole in turn handed them over to 
Oxtord on condition that a suitable building be erected to 
receive the specimens. This was erected from the designs of 
Sir Christopher Wren and the collections were transferred 
n 1683. Whether the keepers were neglectful or not, there 


seems no doubt that the collections have largely disappeared. 
John Phillips of Magdalen seems to have been the last keeper of 
such relics as were moved to the new University Museum. 
Dr. Gunther does not hesitate to express in the plainest language 
his sense of the neglect and loss which these collections have 
sustained, and it is almost refreshing to find that he has the 
courage to speak out and expose the careless indifference by 
which a great number of specimens, including many type species, 
have been allowed to disappear. 

The work is a real encyclopaedia of learning, it is profusely 
illustrated, and its appearance does justice to the Clarendon 
Press. One could only have wished that the index was a little 
larger and longer. There is so much to be found in the book, 
and not sufficient indication where to seek it. 

The tourth volume of the series is devoted to the Philosophical 
Society, which met in Oxford for a considerable number of 
vears, and was the forerunner to a great extent of the Royal 
Society. It is a curious fact that after a time science seemed 
to have languished at Oxford, and an interesting feature of its 
revival in the last half of last century is the fact that Dr. Acland 
once told a friend of mine that in his ettorts to revive it he had 
the cordial support and help of Pusey. Both volumes are well 
written and contain copious quotations, and I may perhaps 
conclude with an extract from one of them attributed to Dr. 
Shuttleworth, a former Bishop of Chichester, referring to a 
lecture by Professor Buckland : 

In Ashmole’s ample dome, with look sedate, 
Midst heads of mammoths, heads of houses, sate, 
And tutors, close with undergraduates jammed 


kXeleased from cramming, waited to be crammed.”’ 
A. E. S. 
lhe Spitsbergen Papers. Nol. 1. (Oxtord University Press. 
30s. net). 

Spitsbergen ts an island distant a beggarly six or seven hundred 
miles trom the Pole. During each of the summers [921 to I924 
a party of Oxford workers has been on the island, studying it. 
A part of the results is concerned with the enumeration of new 
facts, the description of new species in. systematics, or the 
outlining of new areas in physical geography. <A part consists 
of the minute study of certain limited problems and _ places, 
study so intense that it produces results almost qualitative, 
and leads to that ecological speculation on the inter-relations of 
faunas and their attendant natural circumstances which is the 
special pride of modern biology. for this latter purpose 
Spitsbergen is especially suitable owing to its isolated character, 
to its ready accessibility, and to the existence of a vast body of 
facts relating to it already collected by previous explorers. 

The results are published in two forms. The research appears 
in separate papers immediately and according as it is worked 
out by the separate specialists concerned ; and the generalized 
facts arrive later in summary, in the form of the bird monograph 
being prepared by Mr. Jourdain, and the notes on problems ot 
general interest connected with the Arctic which is being got 
ready by Messrs. Carr Saunders, Fraser, and Huxley. The 
separate papers, which in their sum form the corpus of added 
knowledge collected by the expedition, tend to become scattered 
in the various journals in which they appear. Accordingly 
they are, in reprint, being gathered together, bound up by the 
Oxtord University Press, and published as “ The Spitsbergen 
Papers.’’ This collected form is clearly of boundless convenience 
to those student bodies,.especially universities and research 
institutes abroad, which are concerned with some aspect of 
polar biology and yet cannot trace easily whole sets of the many 
journals which must otherwise be consulted. 
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It is more difficult to measure the usefulness of the present 
volume, containing the major part of the work done by the 
1921 expedition, to the general reader. Very many of the 
papers in the second half of the book are systematic and of 
interest only to certain specialists. On the other hand there 
is much anecdote about the courtship habit of birds; there 
are two particularly stimulating papers, one on general ecology 
and the other on a salt marsh, and throughout there are many 
brilliant photographs, of which those illustrating the geographical 
and geological sections are especially beautiful. 
| The absence of an index is not important; subjects are so 
severely separate in each paper that, once the paper is found, 
the tracing of a reference should be relatively easy. But the 
fact that the reprints are all bound together without any other 
clue to their position in the book than an order list near the 
beginning makes them difficult to find. The consequent 
clumsiness in handling could easily have been avoided by 
repaginating the bottom of the reprints throughout, and suitably 


improving the order list. 


Hunting with the Bow and Arrow. By SAxTON Pope. (G. B. 
Putnam’s Sons. tos. 6d. net). 

Here is a book which is a joy to read, for it appeals to some of 
the best instincts in man. Hunting is a joy, but not a few of us 
find that with the years our interest in sport is tempered. Our 
own skill and the satiety of experience make shooting less of a 
thrill than it used to be. Big game, once worth a world’s 
journey to seek, allure us less ; our autumn shooting has become 
less important, more an excuse for out-of-doors than a serious 
concern about the bag. Now comes something so old that it is 
entirely new and has astounding possibilities. 

An Indian, last of his tribe and wild as Moagli, was bagged 
and delivered to some Californian professors. They used 
him as material for anthropological study, and he made men 
out of them. He taught them to use the bow as a hunting 
weapon. This accidental happening is going to have a great 
reflex action. Scientifically it is going to make our knowledge 
of the life of the primitive hunter a great deal clearer. Archaeo- 
logically we are going to hear less rubbish about flint and 
quartzite arrow heads from people who have not the vaguest 
idea of how they were really used. As a practical sporting 
proposition we may yet see a revival of the bowman. At first 
sight it seems absurd to think that any of us could willingly 
abandon the high-velocity rifle and its perfection of accuracy, 
yet these American professors have gone out into the mountains 


and killed grizzly bears with bow and arrow. Now America 
is not, as we British consider sport, a big-game country. Their 


‘“lions”’ are pumas and their deer small, their leopard-cats 
are not dangerous, but their grizzly bear decidedly ranks as big 
game. And they have proved that bear can be shot with bow 
and arrow. 

This is no staged publicity attair, but good enough hunting 
to convert Stewart Edward White, one of the best-known 
hunters in the world. 

The book gives plenty of the technical information necessary 
for the building of bows and the shaping of arrows. Some 
interesting research work indicates the superiority of the sheaf 
arrow over the war point for hunting purposes, and several 
ballistic anomalies are noted. An arrow is apparently a killing 
weapon to the full limit of its range. The slow and beautitul 
flight affords opportunities for correction and above all the 
silent discharge does not frighten game. Deer will stand for 
several shots. Jirearms were in universa] European use before 


archaeology was discovered. A return to the practical use of 
the bow will give us much needed light on the life of the stone- 
age man and indeed on all subsequent ages of hunters. 


nm mt. FF. 


Mystery Cities. By THOMAS GANN, F.R.G.S., M.R.C.S. (Duck- 
worth. 21s. net). 

This is undoubtedly the archaeological best-seller of the 
year. It has a wonderful title and it is far better reading than 
any adventure novel. Dr. Gann is no tourist, but a hard-bitten 
digger who knows his Central America well. He gives no ideal 
picture of Honduras-Guatemala country and the life of the 
Indians under the regime of the chewing-gum contractors 
This is a bypath, but it is as well to note that this horrible 
North-American habit of chewing gum iis finishing olf the 
poor Indians of our little-known colony of Honduras. You 
accompany the author to the pestilential bush and jungle of 
the sub-tropical veld. Mosquitoes, insect vermin of all kinds, 
snakes, centipedes and scorpions all help to make life one long 
misery. You share in his difficulties with the degenerate 
Indians who are lazy and avaricious, shiftless and superstitious, 
and rotten with disease. The buried cities are located (and 
the country is full of them), but the results of digging are not 
too encouraging. <A few flint and obsidian objects, an amulet 
or so, a heap of potsherds, broken incense burners ind a few 
carved stones. This is the vield of months of work and a heroi 
battle with every kind of misfortune from sickness and bad 
food to floods and izhtning stroke. No good luck seems to 
wait on those who disturb the old Maya mounds. 

Yet small as the actual yield is the work is extremely 
important. Dr. Gann has found the largest known aboriginal 
work on the continent, a vast amphitheatre and a citadel. 
Successive civilizations appear to have occupied the site, but 
why it was deserted and what evil fates led to the abandonment 
of the land by the Mayas have vet to be worked out. Next 
year Dr. Gann is returning, taking with him a proper working 
gang of negroes in place of relying on the shiftless local Indian 
population. The site is not too far from civilization, and now 
that the preliminary clearing has been done by firing the bush, 
the work of sericus archaeological investigation can be put in 


hand. 


Genetics in Plant and Animal Improvement. By DONALD 
FORSHA JONES. (Chapman & Hall. 20s. net). 

This is a practical volume tor the modern scientific agricul- 
turist. It does not break very much new ground, and is of 
necessity regional as the book was originally a lecture course 
at the University of Arizona. The book is essentially an intro- 
duction to a course of genetics, and the illustrative examples 
are drawn in the main from practical work in the improvement 
of beasts and farm produce. The theoretical side and the 
practical problems of the measurement of variation and 
correlation are adequately dealt with. 

The most valuable sections are those dealing with methods of 
plant and animal improvement, and it will give the student 
a good grasp not only of principles but of their practical 
application. The author favours the selective inbreeding theory 
as a speedier elimination of herd weaknesses than continual 
outcrossing which may mask the trouble for a time only to 
reappear in subsequent generations. The book can be recom 
mended as an excellent illustration of a sound up-to-date 
textbook where the latest theory is shown applied in normal 


agricultural practice. 
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By KaAREL KapexK. (Geottrey Bles. 7s. 6d. net). 
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DISCOVERY 








His further adventures’ with financiers, 


big business men. and a 


> 


psycho-analysts. 
hard-bitten princess are astonishingly 
funny. It is most decidedly a book to read, and it should have 
a very particular appeal to the scientific mind. 
humour which the 


vision wide, yet the thought that inspires it is disconcerting. 


The sense of 


marks whole book is keen-edged and the 


Is a revolt against unbridled scientific progress possible ? 


By KE. G. BouLENGER. (Duckworth 
net 

Aquaria are delightful things, and the thousands who have 

visited the Zoo Aquarium will welcome this book by its Director. 

It is meant for the children, but contains a certain amount of 

elementary instruction neatly imbedded among a lot of enter- 

We learn that 


that limpets have an adhesive power of 60 lb. and 


taining facts. ‘ants’ eggs”’ are not a valuable 


fish food, 
more, and there is a general survey of the married life and child 
arrangements of the horse and the chichlids that 
The book is delightfully written and most 
beautifully illustrated by L. R. Brightwell. It will be 
useful to all interested in fish life and keepers of small and 


welfare sea 
Is pure joy to read 


found 


large aquaria. 


Introduction to Plant Anatomy. By ARTHUR J. EAMES and 
LAURENCE H. DANIELS. (McGraw-Hill 17s. 6d. net). 

The structure of this book is rather uncommon, for the authors 
have of set purpose broken away from the conventional routine 
f botanical study and isolated under the heading of anatomy 
subjects which belong to descriptive morphology as well as 
The book is essentially built to fit into a course of 
cannot be fairly viewed 


histology. 
lectures and laboratory work, and 
apart from them. It presents a detailed and adequate survey 
of plant histology, but does not go deeply into cytology. The 
chapters are completed by adequate bibliographical references, 
and a tinal chapter on ecological anatomy introduces the student 
to modern interpretative views. 

Designed for second-year students, the book has an additional 
too specialized work of reference for the worker 
Well and concisely 


value as a not 


in genetics or allied branches of science. 


written and beautifully illustrated, it is a fine example of the 


modern botanical textbook 


Home. By CHURCHILL, M.R.C.S., 


(l‘aber & (;wvyer. 2S. 


Nursing in the STELLA 

L.C.P. 
An extremely practical, sensible modern book suitable for 
The clearly stated. 


The reasons why a thing should be 


od. net). 


small middle-class families. facts are 


done are made clear and 
the book does not presuppose either too much intelligence or 


knowledge. Altogether a good book to keep in the house for 


emergencies. 








VITAMIN B FROM RICE POLISHINGS. 
POLISHED rice has, in the process of polishing, lost 
all the water-soluble Vitamin B it once had. Persons 
ted upon such rice rapidly develop the disease beri-beri. 
The antidote to this disease is, of course, in the dis- 
carded “ polishings.’’ These now treated to 
obtain an extract containing the accessory food-factor. 
In the Iederated Malay States, where beri-beri is 
rife, 5,159 fluid ounces of the extract were prepared 
during 1924, and issued to medical practitioners, 
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